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EPONYMS. 

By Sir D’ARCY POYTSR, K.B.E., Loxdok. 

xm. SYME’S AMPUTATION. 

The histoiy of amiiutations has still to be ivritten. It iviU not be veiy lonsr, 
because until the introduction of ansesthesia the simplest and quickest method 
ivas the best both for the patient and the surgeon : for the patient because 
he underwent the operation with a minimum of pain, and for the surgeon 
because he eould the more easilj* control the bleeding and there was less 
tissue to suppurate. Circular amputation, therefore, was the accepted method, 
though a few brilliant operators used flaps ; but even the)'- fashioned them 
by transfixion and removed the limb at the traditional ‘seat of election’. 
Amputation wounds rarely if ever healed b)^ first intention, so that no stump 
Avas Aveight-bearing, and the majority AA'ere tender and Tn-itable for years 
afterwards. ‘The seat of election’ AA-as that point in the limb where the end 
of the stump Avas most protected and least in the AA’ay. The method Avas 
Avasteful, because it led to unnecessary sacrifice of healthy tissues, and Syme 
introduced his operation Avith the statement that “ it may be startling, "but 
it is nevertheless true that amputation at the ankle-joint AA’ith hardly anA" 
exceptions may and ought to supersede amputation beloAV the knee. The idea 
of amputating at the ankle-joint is not ncAv, the operation haAong been per- 
formed on the Continent by different surgeons before I thought of it ; and 
it Avould probably ere noAV have become generally adopted but for the doubt 
that Avas entertained as to the ends of the bones being sufficiently covered 
to afford the patient a useful and comfortable support for the limb. For 
my oAvn part, Avhen I read of dissecting flaps of skin from the instep or sides 
of the foot, I felt so much distrust in the protection that could thus be effected 
against the injurious effects of pressure on a part, so exposed to it. that 1 
had no desire to try the experiment. But it occurred to me that by perform- 
ing the operation in a different Avay all such objections might be obA'iated. 
This Avas to save a flap from the sole of the foot and thick integuments of the 
heel, by making a transverse incision and disseeling these parts from the 
os calcis, so that the dense tissues provided by nature for supporting the ^vei<rht 
of the body may be still employed for the same purpose. Tavo trials of this 
VOL. XU.— >;o. 45. T 
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operation having proved satisfaotorj% I communicated them to tlie in-ofession, 
and am glad to find that not only my colleagues in the hosi^ital here but also 
the practitioners in other jfiaces have already acted ujDon this recommenda- 
tion. The additional experience of my own practice now enables me to 
suggest some improvements in the mode of procedure — point out an error 
to be avoided — and verify the expeetation formerlj’^ expressed as to amputa- 
tion of the leg being hardly ever required. 

“ The best instrument for performing the operation is a large bistoury 
or small amputating knife. There is no occasion for a tourniquet, as the 
assistant has complete command of the vessels bj^ grasping the ankle. In 
my first operations the flap was made unneeessarily long ; and I feel confident 
that the following directions may be trusted for exactlj’- determining its 
proper extent. The incisions across the instep and 
sole of the foot should be eurved with the convexity 
forwards and exactly opposite each other. A line 
drawn round the foot midwaj’^ between the head of 
tlie fiftli metatarsal bone and the malleolus externus 
will show their extent anteriorl3% and they should 
meet a little waj"^ further back, opposite the malleolar 
jrrojections of the tibia and fibula. Care should be 
taken to avoid cutting the posterior tibial arterj’’ before 
it divides into the plantar branches, as in two cases 
where I did so, there was partial sloughing of the flap. 
If the ankle-joint is sound, the malleolar processes 
should be removed b}"^ cutting pliers ; but if the 
articulating surfaces of the tibia and fibula be diseased, 
a thin slice of these bones should be sawn off. The 
edges of the Avound should be stitched together and 
lightlj'^ dressed. When the cure is completed, the 
Fi(i. 1. stump has the shape here represented {Fig. 1 ), being 

conical in form and haA'ing for its apex, or central 
point of pressure, the thick integument AA hich coA^ered the heel. 

“ In proceeding to consider the circumstances in AA’hich this operation 
maj^ be performed, it seems AA'orth}’’ of notice that until a recent period, 
amiAutation of the leg AA^as in this countiy generallj^ resorted to for the remoA^al 
of diseased bone. AAdien the part affected extended upAA'ards be3mnd the 
metatarsus. The operation of Chopart might frequentl 3 '^ haA^e accomplished 
all that AA’as requisite, but unfortunatefy laboured under a prejudice AAdiich 
oiJiAosed its adoption. This AA’as, that the extensors of the heel, being depriA’ed 
of antagonising action, AA'ould point the stump doAA’UAA-ards so as to render 
it useless as a support for the bod 3 ^ In 1829 I A’entured upon this partial 
amjAutation of the foot, though there AA’as no precedent for it in Edinburgh, 
in a case AA’here remoA’al of the leg had been proposed, AA'ith 2Aerfect success 
and AA'ithout the slightest inconA'enience of the kind antieijAated. Encouraged 
b 3 ’ this resrdt, I resoh’ed to adopt the operation ; and before long lAerformed 
it six times AA'ith entire satisfaction. Since that time the ojAeration has 
been established here and regularfy practised in cases admitting of its 
a2A2Alication. 
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“ Although the introduction of Chopart's operation considerably abridged 
the field for amputating the leg, there ivere still two situations in which caries 
frequently occurs, where it was beyond the reach of anj' partial removal of 
the foot. These were the joint between the astragalus and the os calcis and 
the ankle-joint itself. I was therefore led to think of contriring a method 
of amputating at the ankle-joint which might afford relief under such circum- 
stances and afford the patient a comfortable stump.” 

The first patient operated upon was a boy, age 16, who was admitted, 
probably into Minto House, on Sept. 8, 1842, suffering from disease of the 
foot, which had suppurated and ulcerated in consequence of a twist which 
he had given it in walking about twelve months before. The second patient 
was “ Dr. W.”, a medical gentleman about 25 years of age : who had been 
seen in consultation with ^Ir. Goodsir in the early part of 1843. Both cases 
did well, and 3Ir. Syme notes that it was unnecessary to make any counter- 
opening in the heel flap in the second case, because he had button-holed the 
heel flap in dissecting it from the bone. “ The drain thus afforded has proved 
so usefid by permitting a free escape to the discharge and allowing the edges 
of the flaps to unite throughout their whole extent, that I think its intentional 
establislmrent would always be advantageous.” From this time onwards 
Syme performed the operation so frequently tliat in .lugust, 1844, he had 
records of fourteen cases, eight in his own practice and six in that of others, 
and in no instance had there been a fatal result. Incidentally he mentions 
the ease with which the operation could be done owing to the recent invention 
by Robert Liston of the straight cutting pliers for bone, which he hoped would 
supplant tlie variously shaped saws previously in use. 

It took some years before the new operation assumed its proper position. 
In 1862 a report was made upon the subject of amputations through the foot 
and the ankle-joint by a Committee of the .\ssociate Medical Members of the 
Sanitary Commission of Xew York. The members of the Commission, which 
included Stephen Smith. Valentine Mott, A. C. Post, and W. H. van Buren, 
reported that “ the stump after Syme's amputation is much better adapted 
for an artificial appliance than that rcsidting from either Chopart’s or 
Pirogoff’s operation.” In 1873, Mr. Henry Hancock, in his work On the 
Operative Surgeri/ of the Foot and Ankle-joint, after a very careful examination 
of the recorded cases expresses his most favourable approval of the operation 
and quotes the just and liberal criticism of Jules Roux, who, after performing 
the operation for the first time in 1846, said : “ It appears to me that by 
this operation art modifies without changing the language of nature : in fact, 
tlic malleoli being removed, the lower extremity of the leg affords a base of 
support which transversely exceeds that of the os calcis.” 

The operation continued to excite a considerable amount of attention 
and some criticism. In 1878 Dr. John .4. AVyeth. of the LMiversity of 
Louisville, set himself to work upon the surgical anatomy of the tibio-tarsal 
region with special regard to amputation at the ankle-joint. He found that 
in eighty consecutive disseetions not a single calcanean branch was given 
off by tlie jrostcrior tibial artery before its terminal bifurcation, while in everr- 
one of the eighty dissections one or more good-sized calcanean arteries were 
derived from the external plantar, within one and a quarter inches of its 
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origin. “ In eighty cases,” he says, “ the number of calcanean branches 
derived from the external plantar rvas two hundred and twenty-one, and 
everj’^ one of these was safely inside the line of incision in amputations at the 
ankle-joint, when that incision is not more than half an inch j)osterior to the 
axis of the leg, the foot being at right angles. In all cases articular branches 
are derived either from the posterior tibial or internal plantar or from both. 
In some exceptional eases the internal plantar gave off some small branches 
to the heel. The anterior flajo is jjlentifully supplied by bi’anches from the 
anterior tibial, especially the malleolar arteries. The anterior and posterior 
peroneal arteries distribute branches to the outer portion of the calcanean 
flap, but they are not large enough for the blood supplied by them to maintain 
the integrity of the calcanean flap, especially when their anastomoses are 
cut off b}'’ dirdsion of the posterior tibial or its plantar branches too near 
their origin.” 

The illustration is a reiDroduction of the original drawing which aj^peared 
in the London and Edinburgh Montldy Journal, lS-14, p. 618. 
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THE RADIOGRAPHIC FEATURES OF URINARY CALCULI IN 
RELATION TO THEIR CHEMICAL COMPOSITION AND 
STRUCTURE, WITH SPECIAL REFERENCE TO RENAL CALCULL 

By H. P. WIKSBURY ATOITE, Londox. 

I WISH first to acknowledge my indebtedness to Dr. Lucj" Wills, of the Patho- 
logical Department of the Royal Free Hospital, for carrjdng out the detailed 
chemical and microscopical examination of the twentj^-four renal calculi 
which are discussed in this paper. I have also to thank Dr. Scott Williamson, 
Director of Pathological Studies at the London (R. F. H.) School of Medicine 
for Women, and iMr. Ulysses AAhlliams and his staff at the Radiological Depart- 
ment of the Royal Free Hospital, for their collaboration. Aly thanks are also 
due to Miss Sibyl AA’iddows, Lecturer on Chemistry at the London (R. F. H.) 
School of iledicine for AYomen, who analysed several stones for me, and to 
Sir Arthur Keith, for his kindness in allowing me to borrow for radiographic 
liuiposes some of the calculi from the ^Museum of the Royal College of Surgeons. 
Finally, I am indebted to the members of the honorary' staff of the Rojml Free 
Hospital for permission to publish these notes. 

RELATIVE OPACITY OF CALCULI TO RONTGEN RAYS, 

A true comparison of the density of calculi can only be made by considering 
shadows of stones which are exposed together on one jilate or film. To attempt 
to conijiare the relati^'e opacity of objects submitted to the rays at separate 
times, ivith differing lengths of exposure, and perhaps with alternative 
ajiparatus, can only lead to confusing results. In looking tlu-ough the 
literature of this subject, I have come across one instance where sufficient 
regard had not been shoum to these points, with resulting VTong conclusions. 

Certain principles hai'e been established by various investigators ■ndth 
regard to the factors which influence the capacity of different bodies to absorb 
the Rontgen rays. Benoist states a number of laws, as follows : — 

The specific opacity of a body for a given quality of X rays and for a 
standard measured thickness is independent of the ph}'sical state of that body. 
This means that the same transparency of a body will be obtained whether 
it is in a solid or a liquid state, or in an amorphous or crystalline condition. 

The specific opacity of a body is independent of the method of grouping 
of its atoms or molecules. 

The specific opacity is independent of the state of liberty or combination 
of atoms. 

Finally, .A.rcclin quotes Benoist as saying that the speeific opaciW of a 
simple substance depends upon its atomic weight. 
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As a urinaiy calculus is generally composed of a variety of con- 
stituents, its ojjacity is therefore equal to the sum of the ojDacities of those 
constituents. 

The folloM-ing simple substances may be tabulated in their order of 
increasing density accordiiig to their atomic n-eights. The iiumbers i-ejjresent 
the atomic veights ; — 


Hydrogen 

1 

Sodium 2;5 

Sulphur 

32 

Carbon 

12 

Alagnesium 24 

Potassium 

39 

Nitrogen 

14 

Phosphorus 31 

Caleium 

40 

O.xygen 

10 





Similarly, combinations of these simple substances can be arranged in 
their order of opacity according to the sum of the atomic veights of the simple 
substances. 

The reason ■wh}’’ the soft parts of the bod}’^ give so poor a shadow is 

because their general density is little 


different from water, and, above all, 
because the}’’ consist of organic combina- 
tions containing almost exclusively hj’^dro- 
gen, carbon, nitrogen, and oxygen, u'hose 
atomic weights are low. Arcelin arranged 
a number of urinary salts in their order 
of increasing density according to their 
atomic weights as follows : Ammonium 
urate ; uric acid ; sodium urate ; mag- 
nesium urate ; potassium urate ; calcium 
urate ; cystine ; calcium oxalate ; calcium 
carbonate ; calcium phosphate. 

The order of the substances in the 
list is extremel}'' interesting when studied 
in conjunction with a radiogram of calculi 
of known chemical composition. It must 
be borne in mind, howe^"er, that most 
urinary calculi are ^’eiy composite struc- 
tures with regard to the ^"ariety of their 
urinaiy salts. Ne^'ertlieless, it frequently 
hapjiens that a stone consists sufficiently 
largel}'^ of one particular constituent to 
give some indication of the composition 
b3’- radiogram. Again, the actual thick- 
ness of a stone will cause the opacity to 
vaiy. But, as Beclere points out, if two 
calculi are of different thickness, it is not 
necessarity that of greater depth which 
gives the denser shadow. The density 
will be in proportion to the sum of atomic weights of the different elements 
through which the rays pass. Further, Arcelin indicates that the actual 
structure of the stone has to be considered. Thus, a jiorous structure ivill 
cause a less dense shadow than a more conqiact one. He therefore laj^s 



Fig. 2. — Portions of iirinarj' calculi of 
equal deptn, to indicate variations in 
opacity. 1, Uric acid ; 2. Mixed urates ; 
3 and 4 , Triple phospliate -with trace of 
calcium ; 5, Farthy phosphate ; 6. Cal- 
cium oxalate ; 7, Cystine with a trace of 
calcium ; 8, Xanthine with a trace of 
calcium. 
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down that tlie opacity of a calculus is determined by : (1) Tlie nature of 
its constituents ; (2) Its structure ; (3) Its thickness. 

He took a number of calculi, reduced them all to a depth of 4 mm., and 
submitted them together to the same exjjosure of Rontgen rays. The stones 
were then examined chemically. As a result of his investigation he was able 
to arrange the following substanees in the order given, which represents their 
relative opacity to one another, the first substance being the least dense ; 
Uric acid ; urate of calcium and of magnesium ; ammonio-magnesium phos- 
phate ; i^hosphate of calcium and of magnesium ; oxalate of calcium ; 
phosijhate of calcium. This order satisfies the laws of Benoist. 

I have carried out similar experiments by cutting eight cuboidal pieces 
of stone, each 5 mm. in height, from stones previously chemically examined, 
in an endeavour to demonstrate the relative opacit}' of some of the constituents, 
most of whieh are common and a few rare. Fig. 2 represents a radiogram 
of these. The cubes ha’V’e been cut small, as in this way there was more 
likelihood that they would have the same composition throughout. 

It will be seen that uric acid gives the poorest shadow. It can barel}^ 
be distinguished on the print. Calcium, so commonly present in urate stones 
as calcium urate, causes a greater densitj’^ in Xo. 2 than is to be seen in Xo. l. 
Xo. 2 has a fine line of calcium oxalate along its upper edge ; but the rest of 
the cube may be taken as a mixture of mie acid and urates. Xos. 3 and 4. 
representing cliiefly triple phosphate, owe their densitj^ for the most part to 
the presence of a small amount of ealcium ; when one eonsiders the formula 
of triple phosphate, with its abundance of ammonium, a shadow of great 
densit}’- is not anticipated. Xos. 5 and 6, calcium phosphate and calcium 
oxalate respectively, gi\'e good shadows of almost equal density, that of the 
former being slightly more opaque than the latter. This is in eonformit}' 
with the relati^'e molecular weights. Cystine and xanthine, Xos. 7 and s, 
give poor shadows compared with the two foregoing, but they also each contain 
a small amount of calcium. 

OUTSTANDING PHYSICAL CHARACTERISTICS lOF THE RENAL 
CALCULI UNDER INVESTIGATION. 

Two separate groups of stones Avill now be considered. Each group 
comprises three photographs, as follows : (a) Stones before section ; {h) 

Stones after section ; (c) Radiogram of stones before section. Group I is 
shown in Figs. 4, 5, and 6 ; Group II in Figs. 12, 13, and 14. 

It is not intended to go into a detailed description of all the physical 
characters of the stones. These features do not appear to be relevant to the 
purpose of this paper, and are difficult to appreciate from the photographs. 
The chief feature common to all the stones is that eaeh occupied and developed 
in the pelvis of a kidney, and as in each case the pelvis was occupied by a single 
stone, we are dealing in no instance with two stones from the one kidney. 

The actu.al size which any such calcidus attains depends upon whether 
the excreting cajiacity of the kidney is destroyed at an early or at a late stage 
in the disease. For example, stone Xo. 7 of Group I. one of the smallest 
stones in the series, measuring one inch in its longest diameter, bv giving rise 
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point is also illustrated to a slight extent in Xos. 6 and 12 of Group I. 
where it will be seen that the casts of the secondary eahees are more advanced 
on the lower stem than on the upper. 

The colours of the stones are not to be appreciated in detail from the 
photographs, but a few points can be made out. The white or grey coat seen 
on some is all phosphatic. Stone No. 3 of Group I has a black coat consisting 
of laminated partly-organized blood-elot. which could be peeled off readily. 
No. 12, Group II, has also a black coat due to blood pigment. It is impossible 
to appreciate the true I’ariations in shade of the other stones, which showed 
mostly different degrees of brown. The outer aspect of the cystine stone 
(No. 3. Group II) was light browm. The oxalate stones varied from dark 
straw colour to very dark brown or maroon, accordmg to the amount of blood 
pigment incorporated. Most calculi have several kinds of salts in their com- 
position. and it is only when certain salts predominate largely that the colom- 
gi^•es an indication of the chemical composition. Therefore the question of 
colour is not always of importance in indicating the nature of a stone, especially 
as a cross-section may reveal quite a different api)earance beneath the surface. 

In association with many of these stones were smaller ones l\dng hi the 
dilated calices, and on handling some of the main calculi an indication of their 
existence is manifested by the presence of facets or small roughened areas 
from which portions of stone have been broken. These smaller stones may 
be few or many, and generally have the same chemical composition as the 
large stone in the pelvis. (Str Figs. 7-11.) 

These points can hardly be appreciated from the photographs, but are 
quite obvious on handling the specimens. In Fig. 5. Nos. 1. 2. 9. and IQ. 
and in Fig. 13. Nos. 4. 6, s. 11, and 12. each show a central portion different 
in colour from the main mass of the calcidus built round it. This is the nucleus 
or first portion of the stone to be formed. In the remahiing stones the nucleus 
is not clearly defined, because the urinary salts forming the original deposit 
have continued to form a considerable bulk of the stone. 


THE CHEMICAL COMPOSITION OF INDIVIDUAL C.4LCDLI IN 
RELATION TO RADIOGRAPHIC APPE.4RANCES. 

The radiograms of the stones of Groups I and II {Figs. C. 14) were 
taken before section of the stones, with the exception of No. 11 of Group I 
and No. 5 of Group II, The antero-posterior diameters refer to measure- 
ments of the central portions taken before division. No. 11 in Group I again 
being an exception. 

GROUP I {Figs. 4-6). 

No. 1. — Concentric lamination can be seen. In spite of the variations 
in colour, each stratum is prhicipally composed of oxalate of lime, the 
variations in shade being accounted for by differing proportions of organic 
matter jjresent. The diameters of this stone were 4 cm. transverse and 
oT cm. antero-posterior. 

The radiogram shows a shadow of considerable density, as woidd be 
expected after considering the foregoing remarks about tliis salt. 
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Group I. 
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Xo. 2. The small light oval area in the middle of the stone is the nucleus, 

and is composed mostly of uric acid with a little oxalate. In the surrounding 
darker area the salts are tlie same, but the proportions are reversed. The 
bulk is oxalate, uric acid being present onh' as a trace. The whitish portions 
forming the two stems consist of a mixture of calcium magnesium and triple 
phospirates. The latter salts indicate that ammoniaeal decomposition of the 
urine eventually resulted. Antero-posterior diameter, 1-6 cm. 

In the radiogi-am the nucleus can barely be distinguished as a small area 
faintly paler than the surrounding darker zone. This is, as one would expect, 
from the large proportion of uric acid present. The dark zone around this 
nucleus is clearly defined from 
the lighter shadows of the stems, 
the poor opacity of which is due 
to the large proportion of triple 
phosphate present. The darker 
areas at the extremities are due 
to the calcium present in the 
earthy phosphate in these situa- 
tions. These features can be 
seen also in tlie clinical radiogram 

(Fig- r). 

No. 3. — The cut surface 
shows as a fairly uniform dark 
colour. The lower end has been 
broken in cutting, and the lami- 
nated blood-clot seen on the outer 
surface dislodged. The nucleus is 
onh’ faintly discernible on the 
riglit-hand margin just above 
the broken portion at the lower 
e.xtremity. Antero-posterior dia- 
meter, 1-6 cm. 

The radiogram is interesting. 

The bulk of the stone is barely 
visible, wliereas the nucleus is more plainly seen as a small darker area 
towards the lower end. on the right-hand margin. The explanation of the 
difference in opacity is that the nucleus consists of uric acid and urates, 
witli the latter in prci^onderance. In the rest of the stone the proportions 
are reversed. 

The opacities of Nos. 3 and 2 should be contrasted, as they have the 
same antero-posterior diameters. 

No. 4. — Tlie cut surface shows the structure of the central portion to be 
maintained throughout a considerable bulk of the stone. There is no visible 
circumscribed small nucleus. It is a good e.xample of a stone consisting of 
many constituents. It contains largely oxalate, a little calcium magnesium 
(earthy) phosphate, and a trace of uric acid. The upward projecting stem 
is of earthy phosphate. Antero-posterior diameter, 2-3 cm. 

In the radiogram the main mass gives a considerable opacity, from the 



Fig. 7 . — Rarliograni of large branched calculus 
in kidney. Differences in opacity of different part.^ 
of the calculus con be clearly made out. Trro small 
calculi can be seen in the region of the middle 
calicos, (See calculus Xo, 2, Group I.) 
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large amount of calcium oxalate with the addition of earthj’^ phosphate. The 
superior stem, of much smaller antero-posterior diameter than the main mass, 
consists of calcium magnesium (earthy) phosphate only. Fig. 8 shows the 
dense shadow of the clinical radiogram resulting from a stone of this size and 
consisting largely of the more opaque constituents. 

No. 5. — Tlie cut surface shows the pehdc portion to ha^^e the same 
apjDearance tliroughout. Chemical^ it was found to be a mixture of calcium 
magnesium iDhosphate and calcium oxalate. The downward projecting calical 
part has a dark and a light area in which two fine laminas can be seen. The 
whole of this portion is a mixture of calcium oxalate and earthy phosphate. 
The dark area and the fine dark lamina; owe their colour to tlie presence of 

fibrin. Thus throughout the 
stone the same salts are 
found, but undoubtedly in 
^'arying proportions as shown 
b}’’ differing radiogi’airhic 
densities. Antero-posterior 
diameter, 1-6 cm. 

The radiogram clearly 
illustrates that contrast in 
colour does not necessarily 
rejjresent contrast in inor- 
ganic constituents. In the 
clinical radiogram, Fig. 9, 
the A-ariations in oj^acit}'^ can 
also be made out. 

No. 6. — The cut section 
in the photograph shows a 
whitish surface moi’e or less 
uniform throughout, as was 
also noted on the outer 
aspect. On inspecting the 
actual specimen, howe^’er, a 
large central mass in the 
peh’ic portion is seen to be 
in contrast with the remainder. Chemically, the stone is unusual, the central 
portion being comjjosed of C 5 "stine and xanthine. The rest is made up of 
triple jjhosphate with a small area of earthy phosphate. There is a trace of 
calcium throughout. Antero-posterior diameter, 2-1 cm. 

The radiogram shows a poor opacity. This is to be exjjected in a 
stone of this composition. A narrow dark band about the middle indicates 
some calcium magnesium phosphate. The increased densit}^ of the stem 
projecting to one side at the lower part of the stone is due to the extra 
depth of the calculus here. There is no striking difference between the 
density of the central portion consisting of cystin and xanthine, and the 
rest made up of trijDle phosphate. Fig. 10, a radiogram shou'ing the stone 
before removal from the jDatient, illustrates the iDoor shadow gi^•en by this 
large calculus. 



Fig. 8. — Radiogram of largo branched calculus in situ, 
Note the good density of the slindow, due to tho presence 
of a large amount of calcium ; also note the small calculus 
in the lower calix. (See calculus No. 4, Group I.) 
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Fig. 9. — Radiogram of 
large calculus in kidney. It 
occupies the lower primary’ calix 
and the pelvis of tlie kidnej'. 
Small calculi are seen in the 
lower calices and the upper 
middle calix. Xote the varia- 
tions in opacity of the main 
stone. (See calculus Xo. 5, 
Group I.) 




Fig. 10. — Radiogram of a 
large stone consisting of cystine, 
xanthine, triple phosphate, and 
a small amount of calcium. 
Xote the poor shadow for so 
large a stone. (See calculus 
Xo. 6, Group I.) 
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No. 7. — The cut section shows a uniformly bi’ownish colour througliout. 
Chemically, the stone consists of calcium magnesium pliosphate and calcium 
oxalate with a trace of uric acid. Antei-o-iDosterior diameter, 2T cm. 

The radiogram gives a shadow of good densit}^ as would be e.xpected. 
No. 8. — The cut surface is shown as a uniformly white mass throughout. 
Chemical examination shows a comjjosition largely of triple irhosphate, with 
earthy phosphate in smaller proportion, but sufilcient to give a good opacitj' 
in the radiogram. Antero-posterior diameter, 1-8 cm. 

No. 9. — The cut surface shows a 
definite rounded central area occupying 
about one-third of the stone. The 
radiogram shows a nucleus as a light 
area surrounded by an irregular dark 
zone. Beyond this is the cortex form- 
ing an area intermediate in density. 
Chemically, the nucleus is uric acid and 
urates. The irregular dark zone is cal- 
cium oxalate, earth}’ phosphate, and 
uric acid. Obviously uric acid domin- 
ates in the nucleus, and calcium oxalate 
and earthy phosphates in the irregular 
dark zone. The corte.x is earth}’ 
phosphate. Antero-posterior diameter, 
1*4 c.m. 

No. 10. — The cut section shows a 
sharp contrast between the oval light- 
coloured nucleus, and the dark sur- 
rounding corte.x. Chemical examination 
of the nucleus ga^’e lU’ic acid and urates. 
The cortex consists largely of oxalate, 
with traces only of ui'ic acid. Antero- 
posterior diametei’, 1-3 cm. 

The radiogram bears out the 
chemical findings, as the nucleus is 
seen as a central light area. 

No. 11. — The cut surface shows 
Pig. 11. — Radiogram of large renal stone, the bulk of tllC Calculus tO consist of a 

rieo\r?nru:reafciu;%rese”ntf^^^^^^ large central whitish zone. The small 
and phospiiate. (See calculus Xo. 1 1 , Group I.) irregular dark areas appearing in this 

zone are simph’' excavations due to 
jiortions broken away during the cutting. Surrounding this area is a dark 
lamina, and at the top of the stone there is a whitish mass superimposed. 
Chemically, the composition shows itself as a mixture of calcium magnesium 
phosphate and calcium oxalate. The thick dark band round the edge con- 
sists entirely of calcium oxalate. 

The small antero-posterior diameter, 1-2 cm., explains wh}’ the shadoiv 
is so lacking in density. The stone had been divided before the radiogram 
was taken. The areas where portions hai'e fallen away during the cutting 
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are seen as lighter zones. The clinical radiogram (Fig. 11) shoM’s the dense 
shadow given by the gi-eater depth of calcium oxalate present in the unsectioned 
stone. 

12 . — The cut surface does not show clearh^ the variations in colour 
which are apparent on viewing the actual specimen, in which is seen a definite 
nucleus about half an inch in diameter and dark brown in colour. Throughout 
the remainder of the stone, definite laminae of alternating light and dark bands 
are apparent. These are clearly seen in the photograph in the anterior of the 
two lower calical branches. Antero-posterior diameter, 2-2 cm. Chemically, 
the nucleus consists of a mixture of blood-clot, oxalate, and earthy phosphate. 
These constituents are contained throughout the stone, the dark laminae owing 
their colour to the presence of fibrin. 

In the radiogram the general density of the shadow is good. This would 
be expected from a mixture of oxalate and eartlu" phosphate. The laminations 
are also to be seen. 


GROUP II (Figs. 12-14,) 

No. 1. — The internal structure does not show any definite nucleus. 
Several small dark areas are due to pitting, indicating a somewhat porous 
structure. Chemically, the stone eonsists of caleium oxalate throughout, with 
some organic matter in the centre. Antero-posterior diameter, 1-9 cm. 

The radiogram shows a good density. 

No. 2. — The internal structure is uniformly grey. Chemically, uric acid 
forms the bulk, with a trace of ui’ate and calcium oxalate, of which there is a 
thin coat round the edge. Antero-posterior diameter, 1'4 cm. 

The radiogram indicates by the poor shadow the large proportion of uric 
acid. The oxalate on the edges is seen as a slightly darker band. 

No. 3. — The cut surface, of a grey colour, has a somewhat porous 
appearance. There is no definite nucleus visible. Both microscopically and 
chemically, cystine was the chief constituent detected. There was a small 
amount of calcium throughout. The outer surface of the stone was light 
brown, and uniformly co\'ered with a fine crystalline deposit of cystine. 
There were several large facets present, where articulation had occurred 
with smaller calculi. There were seventeen other cystine calculi present in 
the calices, ranging from 1 to 2 cm. in diameter. All were removed by 
nephrolithotomy from the left kidney of a female, age 32. Calculus No. 6 
in Group I, consisting of cystine, xanthine, and triple phosphate, was re- 
moved from the right kidney of the same case a few months before. 
Antero-posterior diameter, 3 cm., one of the deepest stones in the collection. 
Length of stone, 6 cm. 

The radiogram shows a fairly good central opacity on account of the depth 
and the presence of a certain amount of calcium, but towards each extremity, 
where the dejAh is less, the opacity is jmor. The radiogram of the patient 
showing stones before removal from the kidney {Fig. 15) is interesting, as 
only a few of the smaller calculi can be seen, in addition to the main stone, 
wliich docs not give a ^•cry good shadow. The radiograms illustrating the 
right and left calculi in situ do not necessarily indicate the true relative 
opacity of each calculus, as the length of exposure was probably different. 
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Group II. 



Fig. 12. — A second group of twelve stones 
each removed from the pelvis of a kidney. 
Tlie characteristics of shape of such stones are 
to bo noted in all except No. 6. 



Fig. 13. — The stones of Fig. 12 cut to show 
their internal structure. 



Fig. 14. — Radiogram of the stones of Fig. 12 to show the variations in opacity. 
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For the same reason the shadows in Group I cannot be compared ■with those 
of Group II. 

Xo. 4. — Cross-section sliows a large pale central area surrounded by a 
slightlj' darker zone. Chemical examination proves the nucleus to be a mixture 
of uric acid and earthy and triple phosphate. The outer zone is pure triple . 
phosphate ■\\'ith organic matter. Antero-posterior diameter, 1-8 cm. 

In the radiogram the nucleus shows clearly on account of the earthy 
phosphate present, whereas the outer zone can barely be distingmshed, 
so poor a shadow does the triple phosphate give. 

No. 5. — On section this is uniform^ dark brown, with a fissure running 
from the lower border towards the centre, and several pits. A thin outer 
coat of grey is visible above and 
below. Chemical examination shows 
a mixture of earthy phosphate, 
calcium oxalate, and fibrin. In the 
main mass, the outer coat is mostly 
earthy phosphate with a little 
fibrin. Antero-posterior diameter, 

1 cm. 

The radiogram, representing 
one-half of the stone only, shows 
irregular variations in opacit}^ due 
to deficiencies and irregular distri- 
bution of the salts. 

No. 6. — Cross-section shows de- 
finite i^in-head nucleus, surrounded 
by two clearly defined circumscribed 
broad lamina:. Chemical examina- 
tion shows tliat the nucleus and 
inner circumscribed area consist of 
uric acid and urates, the outer zone 
of calcium oxalate. Antero-pos- 
terior diameter, 1 cm. 

The radiogi’am shows absence 
of opacity in the central area cor- 
responding to the distribution of 

the uric acid and urates. There is not enough of the latter present to throw 
a shadow. The oxalate zone is well seen. 

No. 7. — The outer surface is covered with a grey deposit. Cross-section 
shows a large central nucleus surrounded by a paler area and, finally, by the 
grey coating seen on the outer surface. On chemical examination, the nucleus 
was found to be largely calcium oxalate, with traces of urate and uric acid. 
Adjacent to the nucleus is a broad area consisting of a mixture of oxalate, 
and calcium magnesium and triple phosphates. The outermost zone consists 
of a mixture of earthy and triple phosphate and a little carbonate. Thus the 
stone contains all the common salts found in urinary calculi, and, by considering 
the composition of the three zones, it can be seen how the infective changes 
in the urine became more marked as time progressed. Thus, the nucleus 
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Fig. 15. — Radioprara of a large stone in pelvis 
of left kidney, -vrith smaller stones in calices ; 
eifriiteen stones in all were removed from the 
kidney. Tlie smaller stones do not show in the 
radiogram. Tlie stones consisted of almost pure 
cystine, with a little calcium. 10 and 15 

are from a case of bilateral cj'stine stone in a 
woman, age 32. (See calculus Xo. 3, Group II.) 
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manifests no sign of gross infection ; the adjacent zone, however, demon- 
strates that infection had supervened, as here the constituent (calcium 
oxalate) forming the bulk of the nucleus is found mixed with triple phosphate ; 
while in the outermost zone there is no oxalate at all, but triple phosphate is 
found in abundance, with a little calcium carbonate. Large masses of phosphate 
maj’- form very quickh’' in the presence of severe and persistent infection of 
the urine, whereas oxalate formation is veiy slow. Antero-posterior diameter, 
2 cm. 

The radiogram shows a considerable area of good densit}^ centrally, due 
to the lai’ger amount of oxalate and earthj’^ ])hosphate here. The outermost 
zone, most marked in the lower part, gives tlie poor opacity characteristic of 
triple phospliate. 

No. 8. — The cut surface shows a uniform dark colour, as seen on the. outer 
aspect. Chemical comjoosition, calcium oxalate and a little blood iDigment. 
Antero-230sterior diametei’, 1 cm. 

The radiogram shows a fair amount of oj^acity, considering that the depth 
of the calculus was only 1 cm. Several linear light areas are to be made out ; 
these are due to fissures in the stone. 

No. 9. — The cut section sliows a uniform dark . surface without an)' 
evidence of a nucleus. There are several excaA-ations. As regards its chemical 
composition, the bulk of the stone is mainly calcium oxalate, with a little 
earth)' phospliate ; there is an outer coat of eartli)' phosphate. Antero- 
posterior diameter, 1’8 cm. 

In the radiogram, the irregular areas of jioor density correspond with the 
excavations seen in the cross-section. The outer coating of earth)' jihosphate 
is onl)' faintl)' seen, as it is very thin. 

No. 10. — Cross-section shows a greyish surface, more or less uniform in 
ap23earance. Chemical e.xamination shows that the stone consists almost 
entirel)' of calcium oxalate, exce 2 it for some fibrin about the middle. Antero- 
posterior diameter, 3 cm. 

The radiogram shows a very dense shadow, as would be ex23ected from 
an oxalate stone of this depth. This shadow may with advantage be conqiared 
with No. 3 of this group, the cystine stone, as both have the same antero- 
posterior diameter. There is a striking difference in density. 

No. 11. — The broadest 23ortion of this elongated stone is the 23art which 
occu 2 Died the pehds. The cross-section shows an elongated nucleus, surrounded 
by a rounded light area. The rest of the stone is uniformly dark brown. 
Antero- 2 D 0 sterior diameter, 2 cm. As regards the chemical com250sition, the 
nucleus consists of urates, surrounded by blood-clot. The pale, somewhat 
rounded area encircling the nucleus is earthy 2)hos23hate. The dense area in 
the lower extremity is calcium magnesium 25 hosphate and oxalate. The pale 
parts consist largel)' of triple 23hosphate. 

The radiogram shows considerable contrast between the U25per three- 
quarters of the stone and the lower quarter, which has a greater density. 

No. 12. — Cross-section shows a clearl)'-defined small irregular dark nucleus, 
situated in a white zone, which is separated from the main mass of the stone 
by a thin dark lamina, outside which the white again prevails, being edged by 
a thin dark border. The chemical composition of the nucleus shows calcium 
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oxalate only. The surrounding zone ulthin the dai’ker lamina consists of a 
mixture of oxalate, and earth}' and triple phosphate ; beyond this, triple and 
earthv phosphate and calcium carbonate. Here, as in Xo. 7, there is e\'idence 
of progressing sepsis as the stone increases in size. Antero-posterior diameter, 
2-2 cm. 

In the radiogram, the more marked density of the central portion, due 
to calcium oxalate, disappears towards the periphery, as the oxalate and 
earthy phosphate are replaced by triple phosphate. 


PREVIOUS INVESTIGATIONS OF THE CHEMICAL COMPOSITION 
OF URINARY CALCULI. 

Much work in the past has been done on this subject. Most of the earlier 
observers considered uric acid and urates the most important constituent of 
urinary stones. But considerable differences in percentages have, been 
recorded. To take a few instances : Thomson-Walker notes that out of 649 
urinarj' calculi in the Hunterian jMuseum examined by Beneki, 74 per cent 
contained uric acid or urates. An inspection of the Hunterian collection of 
calculi in the College of Surgeons shows that the large majority are vesical 
stones. Dickenson examined 91 renal stones, and found uric acid or urates 
in 70 per cent. He also found oxalate of lime in 68 per cent. He quotes the 
findings of two other observers — Bence-Jones, who says that 75 per cent of 
all renal calculi are uric acid, and Roberts, who states that five-sixths are 
thus composed. Kiister examined 511 renal stones ; among the numerous 
constituents that he identified, he found uric acid or urate in only 3 per cent, 
oxalate in 22 per cent, and phosphate in 31 per cent ; he found xanthine in 
3 per cent ; he was also able to identify iron and cholesterin in separate single 
stones, and indigo in 2. Ultzman, in 545 stones, found uric acid in 81 per 
cent, oxalate of lime in 5-6 per cent, and phosphate in 1-4 per cent. iMorris, 
for 77 calculi, gives the following figures : oxalate of lime 44-15 per cent, uric 
acid 22-07 per cent, phosphate 16 per cent. Rosenbloom and Kahn, in a 
second series of 26 renal calculi examined chemically, found more than 60 
per cent of oxalate in 66 per cent of the total, and smaller percentages in all 
of the remaining stones ; even in two stones each having more than 90 per 
cent of uric acid, small amounts of oxalate were detected. The same two 
observers, in a previous report on 26 urinary stones, stated that the majority 
of these were comjiosed of calcium oxalate. In tins report there is no dis- 
crimination between kidney and bladder stones. Jloore has examined 21 
calculi from kidney or ureter, and found oxalate in over 70 per cent. Thus 
the conflict of figures goes on according to the numbers of obser\'ers we quote, 
but the later investigators have tended to find more oxalates than the older 
ones. 

There are several possible explanations of the diversitj' of opinion : 
(1) The failure in some cases to quote separately the findings of bladder and 
kidney stones. Vesical calculi have greater proportions of uric acid and urate 
in their composition than have renal calculi. (2) In some instances one or 
more constituents have been sought without reference to others. (3) The 
inclusion of multiple stones from the same bladder or kidney in a series 
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submitted to examination would lead to a wrong conception of the relative 
incidence of the different salts in urinary stone, as multiple stones from 
the one source tend to have the same composition. They are relatively 
frequent. 

SUMMARY OF CHEMICAL ANALYSIS OF STONES UNDER 
INVESTIGATION, AND CLINICAL SIGNIFICANCE OF 
CHEMICAL COMPOSITION. 

These researehes have added jmt another series of figures to the literature 
of the subject, but agree with the results of the majority of modern observers 
in demonstrating the presence of a high irercentage of calcium oxalate. Of 
the 24 renal stones investigated, it was found that 75 per cent contained calcium 
oxalate and 58 per cent calcium ^rhosjrhate in considerable amounts, and for 
diagnostic jruiqroses it is worthy of note that one or otlier of these salts of 

such good ojracity to X rays was 
present in 91 per cent. In 66 per 
cent one or otlier of these salts was 
found in the central portion of the 
stone. This is of some importance 
when it is recalled that many stones 
give rise to the most severe colic 
when they are relatively in the 
nucleus stage, and detection by 
radiogram while so small will depend 
to a great extent on their chemical 
comjiosition. In 11 stones (45 per 
cent) some proportion of uric acid 
was detected, and in all of these 
calcium oxalate or calcium phos- 
phate was noted as well, so that 
with none of these stones did the 
presence of uric acid cause a serious 
danger that the stone would be 
overlooked in a radiogram. 

There were four calculi (16 per 
cent) with a small nucleus consisting 
principally of uric acid, well defined 
as a clear central area in the radio- 
grams, Nos. 9 and 10, Group 1 {Fig. 6), and Nos. 2 and 6, Group II 
{Fig. 14). These small masses could give rise to severe S3mii3toms while 
still in the nuclear stage, and would be veiy difficult to identify b}'^ 
radiogram. 

Six stones (25 per cent) contained urates in addition to uric acid. These 
salts also help in a slight degree to increase the densitj'^ of the latter substance, 
owing to the frequent incidence of calcium urate, which gives a more dense 
shadow than the other urates. Fig. 16 shows a radiogram of a uric acid stone 
in the kidnej'- pelvis coated with more oj^aque salts which enable it to be 



Fig. 1 G.— Radiogram of calculus in pelvis of 
kidnej’'. The uric acid centre can be made out 
from the poor opacity. 
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identified. Of ammonium urate, which is less dense than uric acid, and the 
least dense of all the urates to X rays, Legueu says, “ Usually the 
ammonium urate is mixed wth urates of sodium, potassium, and calcium 
Fig. 17 sliows an ammonium urate stone in the kichiey of a child, made 
evident in the radiogram by the 2 >resenee of other salts. 

Six stones. 25 per cent of the series, contained triple phosphate, in two 
cases with carbonate in addition. Thus in 
all there is evidence that gross infective 
changes had occurred in the urine. One 
would not have been surprised to find these 
salts mostly in the composition of the largest 
stones, but such a finding was not without 
exception. The largest stone (Xo. 12 in 
Group I) had none, and one of the smaller 
ones (No. 4 in Group II) had these salts 
actually in the nucleus, indicating severe 
infective urinary changes in the earh' stage 
of the calculus formation. In searcliing for 
information as to the opacitj* of triple phos- 
phate, in one instance only could a reference 
be found stating that triple phosphate gave 
a poor shadow by radiogi-am. The majority 
of writers merely indicated that phosphate 
gave a good shadow. From a comparison, 
however, of their molecular weights, the 
relative difference in density is obvious. 

IVith regard to the stones containing cystine and xanthine, they were 
both removed from the same patient. From the left kidney there were 
also taken a number of small cystine stones, and from the right a large 
branched stone consisting of cvstine. xanthine, triple phosphate, and calcium 
carbonate. 

CLINICAL ASPECT OF UHIC ACID STONE IN KIDNEY, 

AND OF URETERIC CALCULUS. 

For practical purjroses it may be said that any large kidney stone udll 
show on a good radiogram. But it must be bonie in mind that though a 
inire uric acid kidney stone may be large, it udU require skill and a good 
apparatus to demonstrate its presence, especially in a stout patient. Arcehn 
records with justifiable jrride a personal triumph in identiMng a pure uric 
acid stone, weighing 33 grin., forming a perfect cast of the pehis and calices 
of the kidney, in a patient 25 cm. in depth. The shadow of the stone was 
of the same density as that of the kidney in ■which it lay. 

The necessity for good radiography is, of course, more obvious in con- 
sidering the presence of small stones. Legueu states that a calculus smaller 
than a pea cannot be expected to give a shadow. I have before me at the 
moment an oxalate stone 4 mm. X 3 mm., passed per urethram. This stone 
had previously been clearly identified in a radiogram in the pchde portion of 



Fig. 17. — Radiogram shorring am- 
moaium urate stone in kidney of 
child. The opacity, which is poor, 
is due to the presence of a small 
amount of calcium. 
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the ureter. Arcelin is more correct when he says that pin-head calculi of an}^ 
composition cannot be identified. 

The smaller stones often pass quite silently. Small rough stones, by 
, causing congestion of and injmy to the mucous lining of tlie ureter, are more 
liable to give rise to sjmiptoms than smooth stones of the same size, iilany 
oxalate stones are jDerfectlj'^ smooth, and maj’' 23ass as quietly as those of uric 
acid of a similar size. The majority of oxalate stones, however, have a rough 
exterior, and even verjr small ones are apt to give rise to haematuria, if not 
to colic, while passing down the ureter. 

It is doubtful if an oxalate stone large enougli to set iqj colic could not 
be identified b 3 ’’ radiogram ; but there are numerous examjiles of colic due 
to a ureteric calculus not to be detected in this way. Graves jmblished an 
instructive case in which an ordinaiy radiogram had been negati^'e, but a 

ureterogram demonstrated a clear area in the 
lower end of the ureter about the breadth of, 
but a little shorter than, a date-stone. The 
stone was passed ^rer urethram a few days 
after the examination. It must not be for- 
gotten, however, that the symjjtoms often 
considei'ed tjqrical of stone can be exacth’- 
simulated bj’- other diseased conditions of the 
kidnej'^ or ureter. 

Chemical e.xamination of ureteric stones 
reveals oxalates as the commonest variet 3 ^ 
B3’^ ureteric stones is meant those which 
become impacted in the ureter, llarion has 
the folIoAving note : “ The most frequent are 
oxalates, then carbonates and iihosjDhates, 
then uric acid or urates, j^ure or associated 
Avith jjhosphates or oxalates ”. 

From a comparison of bladder and renal 
stones, it Avould aiqrear that more of the uric 
acid variet3’^ reach the bladder than do those 
of oxalate, and in man3^ cases without an 
antecedent histoiy of colic, and therefore 
often do not call for radiographic iiiA'estiga- 
tion. When, howeA'er, SAunjAtoms are present, 
AA'ith a negath^e radiogram, a criticism b 3 " 
Arcelin should be most hel^Aful in deciding the 
question of surgical interference. He sa3^s 
that during a period of seA'en 3 ''ears, up to the time of AA'riting, he had not 
knoAvn a surgeon explore for a lulc acid calculus that had not been identified 
b3’^ X ra3^s. It certainl3r has long been the custom for urinaiy surgeons to 
hesitate to perform exploratory operation ■ u^ron a kidne3’^ or ureter for stone 
in the 2 Dresence of a negatiA^e radiogram. 

Fig. IS is a radiogram of a number of calculi shoAving considerable differ- 
ences in opacit3n The majorit3’^ are stones AA'hich formed in the ureter, as is 
indicated b3r the prcA^ailing elongated shape. The uric acid stones are easity 



ones would be difficult to identify in 
the ureter bj” radiogram. {From the 
Royal College of Surgeons^ Museum.) 
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picked out by their poor density, and it must be obvious that these voidd 
be extremely difficult to detect in a radiogram. It may be added, hov'ever, 
that none of these uric stones became impacted in the ureter ; all eventuaUy 
passed into the bladder. 


VESICAL CALCULI. 

GROUP III (Figs. 19-21). 

Fig. 10 shows a collection of vesical calculi. Stones which lie free in 
the bladder maintain their characteristics of shape, as do renal and ureteric 
calculi. Tliey are spheroidal, ovoid, or discoid. 

A studj- of the large collection of vesical calculi in the Museum of the 
Royal College of Surgeons of England shows tliat in the majority mfc acid 
and urate form a much larger bulk of the individual stones than they do of 
renal stones. It is not an uncommon experience to find in the bladder on 
cj^stostomy a stone of moderate size which was not revealed by radiogram. 
The identification by radiogi-am of many bladder stones, whose composition is 
largely uric acid or urate, is often due to the presence also of calcium in the 
form of earthy phosphate or oxalate. 

Fig. 19 shows the large amount of phosphate present on the outer 
surfaces of many of the stones, all of which are from the bladder. The 
phosphatic deposit shows as a grey or whitish coat. 

Edward Keyes, of Xew York, gives a table illustrating the residts of 
radiography in a consecutive series of cases in which stone was 25resent. The 
relatively large number of bladder stones not identified by radiogram indicates 
the gi’eater proportion of uric acid in these : In stones in the renal jDehds 
there were 32 positive results, and 6 en-oncously negative ; in vesical stones 
16 were i^ositiA-e, and 12 erroneously negative. 

Group III shows three different photogi-aplis of a group of 28 or more 
vesical calculi, removed in a series of operations bj' various surgeons at tlie 
Royal Free Hospital. They are munbered from 1 to 28. 

Fig. 20 is a radiogram of the stones shown in Fig. 19. Stones numbered 
1. 2. 3. 4, and 7 give scarcely any shadows at all, and Xos. 6. 8-12, 17. 18 
and 22 all give poor shadows, Avhile Xos. 5. 13, and 24 show a better 
degree of density in parts. In the actual radiogi-ajihic negative the two 
dense oxalate stones, X'os. 14 and 15, show small nuclei of jioor opacitv. 
and the same features can be made out in Xos. 20 , 21, and 26. These 
points, however, cannot be appreciated from Fig. 20. 

The poor oi^acity of all the stones mentioned is due to the presence of 
uric acid or urate. It is instructive to study Fig. 21, in which the nuclei 
of Xos. 14, 15, 20. and 21 are clearly seen. 

Tlie large amount of phosphate present surrounding a nucleus of different 
composition is seen in Xos. IS. 21. 23, and 25-28. ^lore than 75 per cent of 
these stones commenced as uric acid or urate stones, and many of them con- 
tinued to progress largely as such. Whether they all had their origin in the 
bladder or in the kidney is not known ; but Xo. 5 certainlv is of vesieal 
origin, as its nucleus consists of a portion of a needle, clearlv seen both 
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Gnoup III. 



FiC!. 19, — A group of vesical calculi. All tend to be rounded or ovoid. Jinny nre 
covered with phosphatic deposit. 
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Fig. 20. — Radiogram of the group of stones shown in Fig. 10. Isoto tlie complete 
absence of shadow of many of the calculi, and the poor shadows of others. The poor opacity 
is due to the large proportions of uric acid and urates. A portion of a needle can be seen 
forming the nucleus of calculus No. 5. 
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Group III. continued. 



Fig, 21. — Photograph sho'^ring internal structure of stones in Fijj. 19. Tlie portion 
of needle can be seen in No. 5. Tlie nuclei of many are well shown by contrast. 


in the photograph and the radiogram. The darker portion of the stone 
indicates the presence of calcium pliosphate, part of -which was broken off 
as indicated by the light area. 


THE DIAGNOSIS OF CYSTINE STONE. 

Cystine and xanthine are worthy of some attention in considering their 
diagnosis by radiogram. According to the list of molecular weights, cvstine 
lies in density between calcium urate and calcium oxalate. In the radiogram 
showing the cubes [Fig. 2) which formed part of the investigation, cvstine 
occupies the same place with regard to opacity, but its shadow is much closer 
in density to that of the urate than to that of the o.xalate, although it contains 
a little calcium. It would be quite wrong to say from tliis comparison that 
cystine gives a shadow almost equal in density to that of calcium oxalate. 
It undoubtedly gives a poor shadow, while the oxalate gives a good one. 
Xo doubt the sulphur present in the cystine molecule helps to increase 
its density. 

In the earlier days of radiograjdiy it was held that a cystine stone was 
too transparent to the rays to be visible on a radiogram ; subsequently, how- 
ever. stones containing cystine removed by operation were shown to have 
been ju-e\-iously demonstrated by radiograpli^-. In all of these cases where 
the stones -vvere submitted to cliemical analysis, a certain amoimt of inorganic 
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matter, in addition to suliDhur suHicient to explain the density, was demon- 
strated. Henry Jlorris described a C3'^stine stone iir the bladder in a boy of 
seven. It was easilj’^ identified bj'^ X raj'^s. Hiiller quotes a renal case of 
cystine stone where small C3^stine rccurreirces were re\’ealed b3'^ radiogram. 
A phosphatic crust was identified on the stones in these, cases. Holmes and 
Ruggles refer to C3"stine stone as giving a very dense shadow. Colgate Graves, 
of Boston, describes a case iir which he removed a C3'stiire stone from the 
pelvis of the kidne3^ The stoire rrreasured 1-7 cm. x 1-7 cm. x 1 cm., and was 
negative to an ordiirary X-ra3' examinatioir. The stone, however, was revealed 
by pyelograph3’' as a less dense area in the middle of a somewhat distended 
pelvis. There is air excellent illustration of the ]r3"elogranr. 

There is no doubt whater’er that man3’’ stones containing C3^stine show up 
perfect^ well on a good radiogram, but this is due to the fact that calcium 
is so frequentl3’’ present. In Fig. 18 the stone in the right-hand bottom 
corner is a C3’'stine stone. It throws a veiy good shadow. It has been labelled 
C3'^stine oxide. As a matter of fact it contains a fair proportion of calcium 
as well. 

The clinical radiogram of the large c3’stine stone alread3^ discussed 
{Fig. 15 ) makes air interesting stud3\ Bv observing the bon3’- skeleton, it 
will be seen that the radiogram is a good one. The main calculus, which 
measured 6 cm. in length b3'^ 3 cm., is easih’' identified. In addition there 
were seventeen other calculi varying in size from a dianreter of 1 to 2 cm. It 
will be seen that the majorit3’' of the smaller stones are not visible. The 
general truth that all big kidne3’’ stones can be demonstrated b3’’ radiogram 
is ■well illustrated. It nra3’^ be said that onl3' the small imre C3"stine stones 
should be difficult to demonstrate. 

A comparison between the shadow of the large C3’^stine stone. No. 3 , and 
the oxalate stoire. No. 10 , in Group H is a fairl3’^ accurate demoirstratioir of 
the difference in opacit3’^ of these two substarrees, as the two stoiaCs each have 
air antero-posterior diameter of 3 cm. 

SUMMARY. 

The relative opacit3" of calculi of equal deptli deirends uiroir the atomic 
or molecular weights of their constituents. 

The opacit3'^ of a calculus is determined b3'^ : ( 1 ) The nature of its con- 
stituents ; ( 2 ) Its structure ; ( 3 ) Its thickness. 

Calcium oxalate and calcium phosphate gii’^e very good shadows. The3'^ 
are ver3' common constituents of urinary calculi. The high relatir^e opacit3^ 
is due to the high atomic weight of- tire calcium present in these salts. 

All the other common urinary salts give relatir’^el3'’ jroor shadows. The3" 
include the urates, uric acid, and trqrle irhosphate. 

C3'^stine and xanthine also give poor shadows in the pure state, but of 
slightl3'^ more o2racit3’' than the foregoing owing to the sulphur tlie3’' contain. 

It is rare for an3'' of the foregoing substances to be the sole constituent 
of a stone. This airirlies to C3^stine as well as the more common -^^arieties. 
There is frequentty calcium oxalate or phosjrhate irresent. 

The figures of different observers giving the relative incideirce of different 



FEATUKES OF UEINAET CALCULI 


27 


salts in calculi have frequently been conflicting. Recent observers, however, 
are agreed upon the preponderance of calcium oxalate in renal and ureteric 
stones, and of uric acid and urates in bladder stones. 

Phosphate is found in larger proportions as a constituent of bladder stone 
than of renal stone. It frequently surrounds a nucleus of oxalate, or uric 
acid or urate. 

Stones of uric acid or urate in the kidney or ureter soon become mixed 
with calcium salts, after which they can be identified b\' radiogram. 

Exploratorj' operation for stone is rarely justified when a radiogram is 
negative. 

Radiograms sometimes fail to demonstrate vesical calculi consisting 
largely of uric acid or ammonium urate. lITiere possible, cystoscopy shoidd 
alwaj's be carried out for this reason. 
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THE REPAIR OF LARGE ABDOMINAL HERNIiE BY 
MUSCLE TRANSPLANTATION. 

By IvENNETH jMACKENZIE, Auckland, New Zealand. 

Froji the point of view of operative treatment, abdominal hernire may be 
divided into two classes : (1) Cases in wliich, after free dissection, layers of 

sound fascial and muscular 
tissue can be sutured to close 
tlic gap ; (2) Cases in which 
tlie defect is too great for the 
ajjproximation of the margins 
to be possible, or in which 
the tissue around the hernia 
is not competent to bear the 
strain. 

This second class presents 
a difficult jn'oblem to the 
surgeon, and many solutions 
have been j^roposed. The in- 
troduction of the wire filigree 
was hailed with enthusiasm. 
It has gi^•en many excellent 
results, but there have also 
been many failures, either 
from disintegration of the 
filigree, or from the occur- 
rence of even that minimum 
degree of sepsis which is fatal 
to the success of a metal 
implantation operation. The 
trend of surgery is away from 
the use of such material ; 
hence trial has been made 
of animal tissue to close the 
defect. ’ Massive free trans- 
plants of fascia lata have been used, or lacings with strips of fascia. For 
the better nutrition of the transplant, pedicled grafts have been used, 
especiall}^ in the ujDper abdomen, where large rectangular flaps of fascia 
har'e been turned do^\'n fi'om the pectoral region. Ramlen-Hansen detached 
the sartorius muscle from the iliac spine, and carried it across the defect to 
a higher attachment on the abdominal Avail. 

illy particular problem, for Avhich none of the aboA^e methods seemed 
likely to be adequate, AA^as a man 46 years of age, aa'Iio receiA^ed a seA'ere 





Fig. 22.- — Large abdominal hernia; the case 
before operation. 
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abdominal wound in the Battle of the Somme in 1916. The intestines pro- 
truded ; there was much suppuration, and, in spite of numerous operations, 
ficcal fistula; persisted until 1922. During these r’ears an enormous hernia 
had developed (Fig. 22). The greater part of the wall of the left lower 
quadrant of the abdomen had been destrox'ed, and there was a circular gap, 
5 inches in diameter, with its lower margin at Poupart’s ligament and its 
inner margin nearly at the mid-line. The hernia eontained almost the whole 
of the intestines. Many attempts had been made to support it ndth belts 
and bandages, but had 
failed, the more readily as 
the man had contracted a 
chronic bronchial affection. 

Coaptation of the edges 
of the gap was out of the 
question, and it did not 
appear likelj’’ that a passive 
tissue such as fascia could 
bear the strain without 
stretching. A filigree !was 
imijossible in a wound in 
which infection n-as almost 
bound to be lurking. 

The best chance, it 
seemed, was offered bj^ the 
replacement of the abdom- 
ii\al muscle by other mus- 
cular tissue. A study on 
the cadaver showed that 
the tensor fascia; femoris 
Avas the obA’ious muscle to 
use. Its ujrper attachment 
to the spine of the ilium is 
of small size, and this 
alloAVS of the easy SAvinging 
of the muscle. The nerA'ous 
and A-ascular supply enter 
the muscle A-ery high up, and nerA’e and A’essels, placed near the centre of 
sAA-inging, are scarcely stretched when the muscle is in its neAV position. 
Lastly, the loss of this muscle is of small account to the limb. 

The operation A\-as performed under combined spinal and nitrous oxide 
and oxygen ana;sthesia. A large mass of unhealthy skin aaus remoA'ed, and 
the margins of the opening AA-ere defined. The intestines were more readih’ 
replaced than had been anticipated. The peritoneal caA-ity Avas closed. A 
long vertical incision Avas carried doAAm into the tliigh. The tensor muscle 
Avas dissected free. AA-ith a margin of li in. at its loAver end and rather less at 
its lateral borders, special care being taken to preserve the nerA’ous and 
vascular supply. The muscle AA-as SAAmng forAA-ard and upward for a third of 
a circle, and filled the hernial opening, the fascial fringes overlapping the 



Fig. 23. — The same case ten wrecks after operation. 
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adjacent abdominal fascia by fulh’’ an inch. The graft Avas fixed b}^ numerous 
interrupted sutures of stout , chromic gut. The gap- in the im-estment of the 
thigh AA'as narroAA'ed as far as possible. A large rubber tissue drain Avas placed 
in the AA'ound. 

During the AA'eek after operation there Avas much trouble AA’itli cough. A 
small infection dcA^eloped at the pubic corner of the Avound, but I’emained 
localized and soon cleared up. At the end of a month electrical ti'eatment of 
the transjDlanted muscle AA-as commenced. At the end of six Aveeks the man 



Fig. 24. — The same, ten weeks after operation. 


AA'as alloAA^ed up, and soon regained his actiA'itj’’. At the iiresent time, four 
months after operation, the abdominal AA’all is sound, and there is CA’crj'- 
indication that a permanent cure of the hernia has been achicA^ed. {See 
Figs. 23, 24.) 

I suggest that this method can be used for the most adA^anced types of 
inguinal hernia, and for certain large post-operatiA’-e hernia; in the mid-line 
beloAA' the umbilicus, in AA'hich the-AA'hoIe loAA-er abdominal AA'all could be braced 
up by the use of the tensor muscle of each side, and the suture of their loAA’er 
borders in the mid-line of the abdomen. 
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THE NUTRITION OF ARTICULAR CARTILAGE AND ITS 
METHOD OF REPAIR. 

Bv LUIiE KOI\EX ITO, London'. 

THE NUTRITION OF ARTICULAR CARTILAGE. 

Historical Notes. 

Although Brodie, Bishat, ^luller, Liston, and other older surgeons opposed 
this view, it is now generally acknowledged that articular cartilage in the 
adult is a non-vascular tissue. In 1742 William Hunter stated : “ In the 
articular cartilage the blood-i’essels are so small that they do not admit the 
red globules of the blood ; so that they remain in a great measure unknown 
until the art of filling the vascular system u-ith a liquid wax brought them 
to light.” “ Nor even by this method are we able, in adult subjects, to 
demonstrate the vessels of the true cartilaginous substance ; the fat, glands, 
and ligaments may be red with injected vessels, wliile not one coloured speck 
appears upon tlie articular cartilage itself.” Leidy pointed out the advan- 
tages of this non-vascularity of cartilage in securing its immunity' from the 
many accidents to which a vascular tissue would be liable in a similar position 
where the parts are so much exposed to injury or irritation. Birkett, 
Bedfern. Bart, Bcclard, Cruveilhier, Meckel, etc., also believed in the .non- 
vascularity of the articular cartilage. -r.v:. ' 

In the past there were differences of opinion as to whether the free .siuface 
of the articular cartilages is in^•ested by a reflection of the synovial membrane 
or not. Hunter stated that the perichondrium of the smooth articular 
cartilage is so fine and so firmly attached to the surface that there was “ room 
for doubt whether it has been often demonstrated or rightly understood ” ; he 
raised a membrane in fairly large pieces after macerating, and found it to 
be a continuation of that fine, smooth membrane that fines the capsule of 
the ligament, folded over the end of the bone from the insertion of the 
ligament. Leidy failed to detect in the adult the slightest trace of s\'no\'ial 
membrane on the free surface of the articular cartilages ; he observed, 
however, that in the foetal state it definitely exists, but after birth, in the 
jirogress of growtii of the articular cartilages, it appears to be destroyed by 
jH'cssure and attrition, and probably by the retirement of the surface vessels 
towards the circumference. 

Todd and Bowman also believed that there is no s\'no'vial membrane 
on those parts of the articular cartilage that are exposed to pressure during 
movements of tlie joint. Toynbee believed that all healthy articular cartilage 
is invested with synovial membrane, which, howei'er, differs from that met 
with elsewhere in that it is deprived of an epithelial layer. In one of 
Garrod’s siiccimcns Topibee found a gouty deposit on the surface of the 
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articular cartilage covered by a fine s3uiovial membrane. Henle described a 
delicate la3'er of cells (perichondrium) upon the actual free surface of the 
articular cartilage. Da^ds, Strangewa3'^s, Timbrell Fisher, and others, how- 
ever, have confirmed the faet that in the main part there is no membrane 
on the articular cartilage. 

In conclusion, it is generall3f believed that in the adult the lateral area 
of the articular cartilage is co\'ered Avith a delicate extension of the s3movial 
membrane ; the central area, on the other hand, is completely deficient in 
an3’’ membrane or ejiithelial la3'^er. 

AVhence, then, does articular cartilage derive its nutidment ? 

AA^illiam Hunter belicA^ed tliat the articular cartilage derives it from the 
circulus articuli vasculosus described b3’^ him. Bart stated that in the adult 
it is principall3’^ nourished b3’^ fluid exuded from the A'essels of the underl3dng 
cancellous bone. In adult articular cartilage there can be demonstrated A"er3' 
minute canals, probabl3' for the passage of nutrient fluids that otherwise in 
this dense tissue Avould permeate Avith dinicult3'. According to Bart, the 
free surface of the cartilage is nourished b3’' liquor sanguinis exuded from 
the circulus articuli A’^asculosus. 

Leid3'’ held the a'Icav that, during dcA-elopment and groAvth, articular 
cartilage possesses an interstitial nutrition ; but that, after the cartilage is 
full3'’ formed, it is supplied b3'^ fluid that osmoses from the A^essels beneath its 
attached surface, and from tlie circulus A'asculosus at its circumference, and 
especiall3' b3’’ the s3moAda upon its free surface ; he stated that the s3moA-ia is 
particularl3^ rich in albumin. B3' experiments on cah'es, rabbits, and pigeons 
he found that the articular cartilage is quite capable of imbibing the synoA'ial 
fluid. To3mbee considered that the chief suppl3’’ of pabulum came, in the 
adult, from tymph exuded from the blood-channels of cancellous spaces. 
StrangeAA'a3"S obserA’^ed ‘ loose bodies ’ in the joints, and discoA'ered b3' 
operation that continued enlargement AA'ent on for a long time, although the 
loose bodies AA'ere quite detached ; he concluded, therefore, that the s3moAdal 
fluid is an important source of pabulum. Timbrell Fisher concluded that 
the deeper strata of the articular cartilage are nourished in the manner 
described b3^ To3mbee, that the central articular area is supplied b3’^ the 
S3moAdal fluid, and that the remainder near the edges I’eceiA^es its nutrient 
suppl3^ from the circulus articuli A'asculosus. Using Shattock’s method of 
staining mucin pink Avith carbol-thionin, Timbrell Fisher demonstrated that 
the zone of matrix of articular cartilage immediatel3' surrounding each cell 
group is stained pink, and that the pink zones branch and intercommunicate. 
He considered, therefore, that the articular cartilage receiA'es nourishment 
from plasma percolating through the netAA'ork formed b3' the more mucinous 
part of the cartilage matrix that surrounds the cell groups. 


Experijeents. 

I\l3' OAA’n experiments, made under the guidance of IMr. ChoA'ce in the 
Surgical Unit at Universit3' College Hospital, are as folloAA’S ; — 

Using rats or rabbits, I opened tlie knee-joint b3' an external longitudinal 
incision, and then remoA'ed from the cond3dar surface of the femur, AA-here 
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the cartilage is uncovered by any membrane, either one or two pieces of 
articular cartilage, some with and some without portions of subjacent bone. 
I then left the detached piece or pieces free in the same joint ca^dty, and 
closed the joint by suturing the capsule and skin with human hair which 
had been sterilized by boiling in water. For comparison, in some cases a 
piece of bone taken from the tail of the same animal was substituted for the 
detached cartilage, and the latter was auto-transplanted into the subcutaneous 
tissue of the animal’s back. 



Fin. 2.'. — {Kj-perinicnt 3.5). Kxaminntion 11 cloys after operation. A, Intra-articular 
cartilage : B, Loose body ; C. Joint cavity ; D, Defect of articular cartilage ; E, Articular 
cartilage (original) ; F, Fatclla. 

In another series of experiments a fresh whole knee-joint was transplanted 
into another animal of the same species ; in still another a caudal vertebra 
togctlicr with its neighbouring joint was transplanted into the animal’s back. 
Tlic results of these control exjjerimcnts will be rejjorted later. 

The results were observed after intervals that varied from one to fifteen 
weeks. The rats used were mostly young, or young adults, and appro.xi- 
mately of the same age. Each specimen was fixed in 10 per cent solution 
of formaldehyde or Zenker's solution, decalcified in 5 per cent solution of 
nitric acid, followed by 1 per cent solution of sodium carbonate, and then 
thoroughly washed in running water. It was then embedded in paraffin 

VOL. .Ml. — XO. 15. .3 



84 THE BKITISH JOUENAL OE SUEGEEY 


or celloidin and stained with Mallory's eosin-metlijdene-blue or alum- 
haematoxjdin-eosin. 

Onl}'^ a few of the tj'pical results are here described : — 

I. Experiaient No. 35. — Rat : age 45 days, male. 

Method . — Rigid asepsis. Ether anaesthesia. Piece of articidar cartilage detached 
from condj’lar surface of femur and left free in the joint cavity. 

Examination 11 Daijs after Operation . — ^The detached cartilage Avas found in 
the synoAual membrane betAA’cen the anterior end of the intra-articular cartilage and 



Fig. 2G . — [Experiment 1.5). Examination 3 iveeks after operation. A, Tntra -articular 
cartilage : B, Loose body ; C, Defect of articular cartilage ; D, Joint cavity ; E, Nenb'- 
formed cartilage. 


the patella. It had become entirely surrounded by fibrous tissue, and the cartilage- 
cells had retained Autality, for they stained fairly Avell. No proliferath^e aetiAUty 
Avas seen. In this case no bone tissue had been detached. The defect on the 
condylar surface, caused by remoA'al of the piece of cartilage, Avas found to haA'e 
become lined Avith a layer of fibrous tissue, Avhich intruded, more or less, into the 
bone-marroAv. The bony tissue just bcloAV this fibrous tissue had lost actiAuty, the 
bone-cells staining either badlj^ or not at all. (Fig. 25.) 
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II. ExPEnniENT Xo. 15. — Rat : adult, male. 

Method.— As in No. I, but with the detaclunent of some bone wth the 
fragment. 

Examination 3 TT’ecA's ajtcr Operation. — The piece of cartilage was found partly 
■\\Tapped in syno\ial membrane, and Ring between the patella and the anterior part 
of the intra-articular cartilage ; nearly half of it faced the joint ca\'ity, and was 
free from covering membrane. The cartilage-cells in it stained well, but no bone- 
cells could be found, alive or dead. Tlie cartilage defect in the femur was abundantly 
covered with fibrous tissue which contained many newly -formed blood-vessels ; some 
fibroblasts were also seen scattered in the bone-marrow. In this fibrous tissue there 
was an area of newly-formed cartilaginous tissue. In the bony tissue around the 
njured area a little of the bone had lost its bone-cells. (Fig. 26.) 

III. Experuient No. 31. — Rat : 
veiy young female. 

j^lethod. — .As in No. II. 

Examination 0 irccA's after Opera- 
tion (Fig. 27). — In this case a detached 
piece ot cartilage was found in connec- 
tive tissue in the anterior part of the 
joint, near the patella. Not only had 
the original cartUage retained its ^ntal- 
ity, but newly- formed cartilage could 
be seen. On the other hand, the bone- 
cells that had been detached with the 
cartilage had disappeared. The defect 
in the femoral cartilage was mostly 
covered with fibrous tissue, but in part 
with a tissue intermediate between car- 
tilage and fibrous tissue, and to a small 
extent with a newly -formed cartilagin- 
ous tissue. 

W. Experimext No. 24. — ^Rat : 
young female. 

Method . — As in No. II. 

Microscopical Examination 7 irccA-s 
after Operation. — ^The detached fragment 
was found half covered with syno^^al membrane, and half projected, uncovered, into 
the joint cavity. Both bone and cartilage-cells in it stained well. The femoral 
defect was repaired, in some [5art with ncwly-fonncd cartilage and in part with 
fibrous tissue ; moreover, some tissue, transitional between cartilage and fibrous 
tissue, Avas seen. (Fig. 2S.) 

V. Experiment No. 23. — Rat : adult female. 

Method. — .\s in No. II. 

Microscopical Examination 8 IVcehs after Operation (Fig. 29).— .A fragment was 
located in the synoA-ial membrane. [lartly attached to it and partly projecting free 
into the articular cavity. The cartilage-cells stained n'cll : the original bone-cells 
had disaiipeared, but a slight neiv formation of bone-tissue could be found. The 
femoral defect ivas covered Avith a tissue that AA-as mostly homogeneous, and no 
ncAvly-formcd cartilage could be seen. 

VI. Experi.aient No. IS. — Rat : young male. 

Method .As in No. II. 

Microscopical Examination 12 ll'cc/.'s after Operation (Fig. 30). — The detached 
fnigmcnt aa-rs slightly surrounded AA-ith fibrous and fatty tissue deriA'cd from the 
synovial mcmhranc, and lay just under the patella. The cartilage-cells in it shoAAed 
staining activity fairly aacII, but their prolifcmtiA-e actiA-ity AA'as doubtful. The 



Fig. 27. — {Experiment 31). Examination 
C ^eeks after operation. A, Loose piece of 
cartilage in joint, near patella. 
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femoral defect %vas covered with a thin layer of fibrous tissue, directly covering the 
subjacent bone ; no cartilage could be seen in it. 

VII. Experijient No. 20. — ^Rat : adult female. 

Method . — As in No. II. This rat gave birth after operation. 

Microscopical Examination 13 JJ'cc/iS after Operation (Fig. 31). — The detaehed 
fragment was found in the popliteal part of the joint ; it had become pedunculated 



Fig. 28. — {Experiment 24). Examination 7 Greeks after operation. 

A, Loose body ; B, Joint cavity: 

to the synovial membrane, and its whole mass had become eovered with one or two 
laj^ers of fibrous-tissue cells. Both cartilage-cells and bone-cells in the fragment 
stained well, though they were quite slight. The femoral defect was repaired with 
homogeneous tissue, newly-formed cartilage, and fibrous tissue. 

VIII. Experi.^ient No. 34. — Rabbit : young male. 

Method . — ^As in No. II. Two pieces were detached. 

Gross Finding 4 Weeks after Operation . — On opening the joint, two fragments 
were found. One was free in the joint cavity, the other was completelj' uTapped 
in synovial membrane. The former was smoothly rounded, almost oval-shaped. 
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and of tlic size of a rice grain : tlie latter had maintained its original irregular form. 
A few drops of svno^^al fluid escaped ; in appearance it was indistinguishable from 
that of the healtiiv side. The defect in the articular cartilage of the femur showed 
piling up with a whitish, dense mass ; no adhesion was found. 




Fig. 2n . — (Experimeni 23). Ex'araination 8 
weeks after oporntion. A, Joint cavity : B. 
Intcrarticular cartilage ; C. Loose body in 
s\'noviaI ineni brane. 


i: .V 

Fig. 30 . — {Experiment 18). E.xamination 12 
weeks after operation. A. Articular cartilage 
(original) ; B, Loose body ; C. Joint cavity ; 
D, Defect of articular cartilage. 
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Fic. 31 . — {Experiment 20). Exatnination 13 weeks after operation. A. Loo<e bociv. 

J/frmsro/i/rrt/ Examinnlion (Figs :{2-Ci5). — 

n. The fr.igmcnt that was free in the joint : this was covered with thin lavers 
of fibrous tissue. Tlie original cartilage had maintained itself, hut in certain places 
the eartilage-cells stained feebly and were of lowered vitalitv. and also there was 
well-marked new cartilage proliferation. The old hone-tissue had nearlv lost its 
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bone-cells, but slight new bone-formation could be seen. The bone-marrow consisted 
mostly of fatty cells and red blood-corpuscles. 

b. The fragment that had gained an attaclunent to S3-no\dal membrane : this 
was completelj- buried in the sjmoAnal membrane. In it the newlj'-formed bone- 
tissue was rather abundant, and the old bone, which had lost its bone-cells, was in 
small amount. The cartilage-cells stained well, but no e\'idence of new prolifera- 
tion could be found. A small mass of dead bone, isolated from the above fragment, 
was detected in the fibrous tissue. The defect in the femur was repaired with the 
following structures : the sujjerficial laj'cr consisted of stronglj' developed fibrous 
tissue cells ; the middle zone of tissue transitional between fibrous tissue and carti- 
lage ; and the deepest laj'er, in contact with the subjacent bone, was composed of 


A, 



Fig. 32 . — {Experiment 34). Younc male rabbit : the completely cletacbed loose body, 
4 weeks after operation. A, Original articular cartilage ; B, Newly-formed bone ; C, Bone- 
marrow ; D, Dead bone ; E, Newly-formed cartilage. 


netvlji-formed cartilage-cells. The bone-tissue just below the above structure showed 
proliferative activity better than in anj' other part. The whole repaired zone, at 
its greatest thickness, was nearlj' four times thicker than the surrounding undamaged 
articular cartilage. 


Summary of all the Expekijients, including those not 

DESCRIBED HERE. 

Microscopical Examination. — The cartilage-cells in the loose bodies mostly 
retained tytalitj% and manji proliferated ; the bone-cells, on the contraiy, 
became inacti^^e and died ; this agreed with Timbrell Fisher’s results, and I 
believe that cartilage tissue is alwaj'^s more persistent than bone-tissue. After 
four j.feeks, however, newl}^-formed bone-tissue appeared round the dead bone 
in the loose bodies ; this finding is confirmed bj^ other experiments in which 
I transplanted pieces of the tails of rats, ineluding bone and cartilage, into 
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animals’ backs, and showed that, in almost all cases, new bone appeared after 
two weeks. As was expected, proliferative activity appeared greater in the 
jmunger than in the older animals. 

With one exception the loose bodies were found to have gained a definite 



Fig. 33 . — {Expcriintnt 34). Examination 4 
weeks after operation. A, Articular cartilage 
(original) ; B, Xewly -formed bone ; C, Bone- 
marrow, 


Fic. 34 . — (Experiment 34). Examination 4 
weeks after operation (higher magnification than 
Fig. 33). A. Bone-marrow ; B, Xewly -formed 
bone ; C, Dead bone. 



Fin. 3o . — {Experiment 34). Examination 4 weeks after operation. The defect was 
filled with tissue and newly -formed cartilage. A, Xew cartilage. 


attachment to the synovial membrane : some were almost embedded in it. 
others were afiixcd by edges and the whole of one surface, whilst still .others 
had secured a pedunculated attachment. Some bodies that had been set 
free in the joint could not afterwards be found even by careful search. In 
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one case (a rabbit) only was the .loose boclj’’ found wandering free in the 
joint cavity; it had retained its activity. IMo.st of the ‘loose’ bodies were 
found to have localized themselves in the synovial membrane of the anterior 
part of the joint, under or near the patella ; one had become pedunculated 
in the popliteal space. The free one in the rabbit v'as j^articularlj' interesting, 
because, if it be assumed that it had remained free all the time between 
operation and post-mortem, it seems to jjrove that a piece of cartilage separated 
from all supply of pabulum except that deri\-ed from the synovial fluid can 
not onl}^ live but can proliferate ; its bone elements had nearl}^ disappeared, 
but there was slight new bone-formation ; its cartilage had clearl}' proliferated. 
The question might justifiably be raised as to whether this loose bodj^ had 
been loose throughout the whole period between oj^eration and post-mortem, 
or whether, like the others in my series, it had secured an attachment, which 
in this case had later been lost, so that the body again became loose. But 
careful examination of this body showed no e\-idence of any past attachment ; 
its surfaces were uniformly smooth and showed no sign of the remains of a 
torn pedicle. It is therefore fair to assume that j^robably no such attachment 
had existed, or that, even if it had. the secondary separation had not been 
recent. As the cartilage-cells were quite active and there was some slight 
rejuvenescence of bone, vitality must have been active right up to the time 
of the animal’s death, in spite of a separation that must have lasted much, 
if not all, of the time since operation. 

Jlost of the other loose bodies had secured attachments to sjmovial 
membi’ane in the anterior parts of the joint, near the patella, though one was 
pedunculated in the popliteal space. These anterior parts of the joint are 
probably backwaters into which the loose body is worked during movements 
of the joint ; in the small animals used, the relativel}' large loose bodies 
became jammed into these backwaters, and therefore, becoming motionless, 
there had -an opportunit}^ of securing attachment. If larger animals had been 
used, the loose bodies could have been cut relativelj" smaller ; such smaller 
bodies would have had wider range of movements, would ha^"e been less liable 
to become trapped in corners, and would jjrobabl}^ have remained free in a 
greater number of eases ; it may be noted that the persistentlj'^ free loose bod}^ 
was found in the onlj^ rabbit used ; all the other animals were rats or mice. 

The supposition that the completely loose body found in my rabbit had 
been nourished by the 33movial fluid is, I think, a fair one, whether it is 
sujjposed that comiDlete detachment had persisted since operation, or whether 
we believe that there had been a teinporaiy attachment that had ruptured : 
moreover, it is in agreement with Strangewaj's’ cases. The question whether 
the fluid was normal or not is not, however, so clear. Neither in m3' own 
nor in Strangewa3's’ cases was an anal3'tical comparison made between the 
S3mo^da of the joint with loose bod3' and its fellow without one. Timbrell 
Fisher’s suggestion is that the loose bod3' nia3' cause sufficient s3movitis to 
enrich the j^rotein content of the s3'novia. However, the joint mouse in 1113' 
rabbit was so relativel3' small and smooth and rounded that it probabh-' 
caused but little trauma : and the S3movia at post-mortem exhibited no 
difference in quantit3', colour, or viscidit3'’ from that of the corresponding joint 
of the other limb ; its total quantit3'’ was too small for anal3'sis. 
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^Iv experiment, therefore, is eonfirmator\' of the belief that sjTiovia can 
nourish loose articular cartilage ; it may be presumed, therefore, that it has 
some nutritive function for unloosened articular cartilage, and that it may be 
an important factor in the nourishment of the superficies of cartilage near 
the centre of a joint, far removed from both circulus vasculosus and under- 
lying cancellous bone. 


REPAIR OF ARTICULAR CARTILAGE. 

In my experiments the incisions for the removal of the pieces of articular 
cartilage all Avent through the thickness of the cartilage. The ojAeratiA'c 
condylar defect so made healed by granulation tissue that became fibrous : this 
tissue iiiA-aded the underlying bone. Sometimes (e.g.. Experiment No. 34. 
rabbit) it formed a heaped-up mass more than filling the gap. The tissue 
filling the gap in this case shoAved three zones, viz., fibrous on articular face, 
middle zone of intermediate tissue, and deepest zone of new cartilage cells. 
In another experiment (No. 37) cartilage was very freeh' formed. 

ExPEnurexT Xo. 37. — ^Rat : age 
43 days, male. Method- — Knee-joint 
opened ; piece of articular cartilage, 
together Avith a portion of underlying 
bone, remoA’cd from the condylar sur- 
face of the femur. i 

Examination 4 xcccks later (Fig. 36). 

— ^The defect AA-as found to be smoothly 
fdled AA’ith a AA-hitish dense mass ; there 
AA'cre no adhesions. Microscopic exam- 
ination shoAA'cd that the AA-hitish mass 
largely consisted of ncAA-ly-formed car- 
tilage, but its surface AA-as coA-ered AAith 
fibrous tissue ; there AA-as also fibrous 
tissue betAA-een the ucaa- and the adjacent 
original cartilage. This ncAV cartilage 
also protruded for a short distance into 
the subjacent bone-marroAv ; the de- 
A-elopment of neAA- bone beneath it AA-as 
insulficient. 

To sum up : The gap at first 
becomes filled AA-ith granulation 
tissue. AA-hich becomes fibrous, then 
fibro-cartilaginous, then cartilaginous. The time i-equired for the formation 
ol the cartilage A-arics : thus. No. 37 shoAA-cd complete repair in the 4th AA-eek ; 
\o. 34 shoAA-cd oA-ergroAA-th by the same date : on the other hand, in some 
cases the repair material AA-as still fibrous, AA-ithout cartilage formation, as 
late as 12 Aveeks after operation. 

t-’ommonly in the rat the defect is filled AA-ith fibrous tissue bA’ the end 
ot the first Aveek : after tAAo AA-ecks there is tissue transitional betAA-een fibrous 
tissue and cartilage, and after three Aveeks there are islets of neAv cartilage 
in the fibrous tissue. In some, the uoaa- cartilage Avas separated by fibrous 
tissue from the original cartilage, e.g.. No. 37 ; in others it Avas continuous. 

A-OL. XII. — NO. •;5. 4 



Fig. 30 . — {Experiment 
weeks after operation. 


37). ■ Examination 

A, Xewly-formed 


cartilage ; B, Articular cartilage (original). 
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In the rabbit (No. 34) three zones, fibrous, transitional, and cartilaginous, 
were definite. 

In some specimens it appears that the reparative tissue has come from 
the underlying cancellous tissue, in others transitional cartilage-like tissue 
seems to arise in connection with the edges of synovial membrane, if the injury 
to the articular cartilage has appi'oached them. Redfern and Timbrell Fisher 
ha^m shown that repair near the margins is good, but that nearer the centre 
it is poor, unless the underlying cancellous tissue has been exposed. 
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A NOTE ON EXTERNAL DUODENAL FISTULA: WITH A 
RECORD OF SOME UNPUBLISHED CASES. 

By Sm HUGH M. RIGBY, K.CY.O., Loxdox. 

Ax external duodenal fistula is a much-dreaded sequel to disease of, or injury' 
to, this portion of the alimentary' tract. It is fortunately of somewhat infre- 
quent occurrence. A recent paper on this subject (Cameron^), with a re\'iew 
of the literature, refers to 30 cases, but there are doubtless many others 
unpublished. The writer of tliis article has had personal e.xperience of 4 cases 
which have been in his surgical ward at the London Hospital during the last 
twenty years, and, from the hospital records during that time, a further 
3 cases have been found, whicli have been placed at his disposal by the kind- 
ness of his surgical colleagues. One of the u-riter's cases {Case 1) has only 
recently left the hospital, and this short paper is based largely on the experience 
gained from this patient. 

Etiology. — As one might expect, the majority of external duodenal 
fistula) result from operative procedures, either upon the duodenum itself or 
on neighbouring viscera, especially the gall-bladder and kidney. Traiunatic 
rupture of the duodenum (other than by a shot wound) is rare, and ‘war’ 
injuries have not been considered in this paper. 

An analysis of 30 cases reported in Cameron’s paper (loc. eit.) shows 
the etiology of the condition as follows : — 


Duodenal Fistcl.\. Resultixc from : — 

Operation on the duodenum for — Ca5e= Ca=c-3 

a. Perforation of ulcer . . 0 Operation on the gall-bladder . . C 

b. Traumatic rupture . . 5 Operation on the kidney. . . . 7 

c. Gall-stone in common bile- Operation on the stomach . . 2 

duct . . . . . . 1 -Abscess in the loin . . . . 1 

d. Carcinoma of the pancreas I Cause uncertain . . . . . . 1 


The etiology of 7 cases occurring in the London Hospital surgical wards 
during the last twenty years is as follows : — 


Duodexal Fistut-v Resultixc fro.m : — 

Operation on the duodenum for — Ca=es Ca=>;s 

a. Perforated ulcer . . . . 1 Operation on the stomach . . 2 

b. .Acute diverticulitis . . 1 Operation on the kidnev . . 1 

c. Traumatic rupture . . 1 Operation for appendix abscess . . 1 


It appears from this short scries that the majority of fistula) in the 
duodenum arc a direct result of operation for diseases of the duodenum itself 
(S cases), of the right kidney (S cases), or of the gall-bladder and bile-ducts, 
of which 7 examples arc recorded ; direct injury to the duodenum, treated 
by operation, is responsible for 6 cases, whilst operation on the stomach 
(4 cases), on the duodenum (cholecyst-duodcnostomy) for carcinoma of the 
liancreas (1 case), appendix (1). abscess in the loin (1)'. and unknown cause (1), 
make up the remainder. 
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An external duodenal fistula occurring sjjontaneously, as a result of 
perforation of an ulcer and abscess formation, is veiy rare. One case has 
been recorded (iMoynihan-). 

It is significant that in the majority of these operations, as pointed out 
b}^ Cameron, gauze paching was frequentl 3 ’- used in addition to tube drainage. 

Diagnosis. — The diagnosis of duodenal fistula depends upon the discharge 
from the wound of the characteristic duodenal fluid. This is usually bile- 
stained, but to a variable degree. It is viscid, alkaline in reaction, and ma}^ 
be discharged in enormous quantities. The amount discharged, however, 
varies considerablj". It is difficult to measure the amount unless some form 
of permanent drainage apparatus is emploj'ed. In Cameron’s case, quoted 
above, 700 c.c. were recorded dail\% whilst in another patient (Erdmann®), no 
less than 4000 c.c. were collected in one day ; subsequentl}^. 50 to 60 oz. were 
discharged dailj’’ for eight daj's, after a jejunostomj’^ had been made. It is 
easy to realize what a severe drain this must be on a patient enfeebled bv 
a recent operation. On the other hand, the discharge in some recorded 
cases has been almost insignificant. 

Next in importance to the actual amount is the irritating character of 
the discharge, and this again ^’aries grcatl^y. In some cases irritation of the 
surrounding tissues is hardl}’’ noticeable, whilst in others it is intense. E.xten- 
si^’e burning of the skin, which causes agonizing jiain, occurs, so that the 
constant dressings become almost unbearable. 

Symptoms. — The s 3 miptoms caused bj’’ a duodenal fistula depend cntirelj’’ 
on the amount and character of tlie discharge. In the ultra-acute cases, the 
rapidit}’- with which a patient goes down-hill is most striking, and immediate 
operative treatment is urgently called for. E-\mn the less acute cases, on 
account of the loss of sleep owing to pain, and progressive weakness from 
the constant dehydration, demand active surgical treatment if life is to be 
saved. In marked contrast are those where tlie discharge is scanty, does not 
irritate the tissues, and’ the sjnnptoms are merel}’^ due to the discomfort of 
an occasional dressing. 

Prognosis. — The accepted teaching that a duodenal fistula is an exceji- 
tionally grave lesion is mainlj’- correct ; but it is surprising to note how man}" 
have healed up, either with simple local treatment or as the result of some 
form of operation. Thus, in the 30 cases recorded in Cameron’s pajier, there 
were 18 recoveries. In 7 treated at the London Hospital between 1902 and 
1923, recover}" took place in all, and in 5 of these, healing of the fistula 
occurred without operation. 

Prognosis as to the probable diiration of the discharge depends on the 
amount and character of the fluid. Records show that, in the acute cases, 
death ma}" occur in two or three days ; in the less severe, discharge of fluid 
may cease after several weeks. In one remarkable case at the London 
Hospital (Case 5), under the care of my colleague, jMr. Russell Howard, an 
intermittent duodenal discharge had persisted for eleven years ! 

Treatment. — The treatment of a duodenal fistula depends upon the amount 
and character of the discharge and its effect upon the general condition of the 
patient. Operative treatment should not be considered at first unless urgent 
symptoms demand it. Local and general treatment alone ma}" suffice. 
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Local Tkeatmext. — This consists in protecting the skin and, if possible, 
in some ^vay preventing the discharge from coming into contact with the 
surrounding tissues. An ointment of oxide of zinc and castor oil, spread on 
lint, is useful ; liquid jraraffin has been successfully used in some cases. It 
is better not to employ either gauze or tube drainage. As the discharge is 
alkaline, acid solutions have been tried, but with little success and great 
discomfort to the patient. 

Suction of the fluid has been emploj’^ed with good results (Erdmann, 
Cameron). Cameron employed an electrical suction apparatus, but the 
constant noise of such an instrument prevents its emploj-ment in a general 
hospital ward. Erdmann drew off the discharge into a sterile bottle connected 
with a suction apparatus, and fed his patient through a jejunostomy opening 
with the duodenal secretions collected by this means ! An ingenious frame, 
which enabled this to be done, is figured in an account of this case (loc. cit.). 

A constant dilution of the discharge was successfully carried out in one 
case (Cheever), sterile water being used. 

Cameron refers to two successful cases treated by Einhorn by means of 
his duodenal tube, but there are obvious limitations to this method. 

General Treatment. — This consists in witliliolding fluid by the mouth 
as far as it is possible. Injections of saline and glucose should be administered 
by the rectum, and atropine may also be given as a means of lessening the 
amount of pancreatic secretion. 

Oper.-vtive jMeasures. — In the severe cases, some form of operation is 
imperative, in order to enable the patient to receive fluid, and so make up 
for the severe dehydration resulting from the continual discharge. The choice 
of operation rests between : (1) Gastro-enterostomy combined with occlusion 
of the pylorus (Berg^) ; (2) Jejunostom}' ; (3) Direct suture of the opening 
in the duodenum combined with either (1) or (2) ; (4) Direct suture alone. 

1. Gastro-enterostomy with Occlusion of the Pylorus . — As treatment of a 
duodenal fistula, this was first suggested and j^erformed by Berg. In 6 
published cases, 4 I'ecovered after this treatment ; an immediate cessation of 
discharge followed in 3 cases. In the writer's patient {Case 1), the discharge 
decreased gradually for five days, and then a rapid improvement took iDlace. 

This treatment aims at cutting off the discharge of all stomach con- 
tents into the duodenum, thus removing the stimuli which encourage the 
flow of bile and pancreatic secretions. It has the great advantage that, 
within a few hours after oj^eration, the patient can be given plenty of fluid 
naturallv. and, after twentv-four liours. nourishment such as milk, ertas. 
Bcngcr's food. etc. The chief disadvantage is that, in the already exhausted 
condition of the patient, such au operation may not be tolerated. Two cases 
reported by Berg proved fatal, although the discharge was efficiently checked. 
Another disadvantage is the obvious undesirability of short-circuiting a 
healtliy stomach, a proceeding which may give rise to unpleasant sequelae. 

If Berg's method of treatment depends mainly on occlusion of the pylorus 
for its uudotibtcd value in checking the duodenal discharge, it is difficult to 
exi)lnin how a duodenal fistula with much discharge can occur after a partial 
gastrectomy with closure of the first part of the duodenum. In Cameron's 
ease (treated by suction) ])rofuse duodenal discharge occurred after an anterior 
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Polj^a operation for cancer, and the careful record of this case seems to indi- 
cate that the discharge did come from tlie duodenum. A duodenal fistula 
(after partial gastrectomy) must be a A’^erv rare occurrence : notes of tAvo cases 
only (Walton) Avere found in the London Hospital records up to date ; tliey 
are included in the list at the end of this paper The alternatiA^e hypothesis, 
that the fistula arose at the site of the anastomosis, is difficult to disproA-e, 
but is higlil}’’ improbable. 

2. Jejunostomy. — This operation, as an alternatiA-e method of introducing 
fluid, has much in its faA'our. It can be performed rapidly under local anres- 
thesia, and by improA'ed metliods in technique the fear of a permanent 
jejunal fistula should be negligible. 

The ehoice of operatiAm treatment usuallA’^ rests betAA’een one or other of 
these methods. 

3. Direct Sxiture of the Opening Combined zeith Gastro-enterostomy and 
Closure of the Pylorus. — One successful case (Souttar^) Avas operated on by 
this method at the West London Hospital in 1913. Tlie patient, a girl, age 
1 4, AA'as admitted Avith a subhepatic abscess AA'liich Avas opened and drained ; 
a duodenal fistula folloAved the opei-ation. Nine days later a second opei’ation 
AA-as performed ; an oiiening Avas found in tlie second portion of the duodenum ; 
this AA^as closed b}’’ sutures. The p 5 dorus Avas infolded by Lembert sutures, 
and a posterior gastro-enterostomy made. The operation A\'as completely 
suecessful. The duodenal ulcer AA'as probably the result of a scA'ere burn 
sustained by the patient eighteen months preAdousl 3 \ 

4. Treatment by Direct Stiture alone is tempting, but the results have not 
been encouraging. jMa}^ achicA’ed a brilliant success in one case, but the 
operation AA'as done immediately after the discharge Avas noticed, and probabl}'' 
the deleterious effect of the tryptie fluid on the tissues Avas not established. 
In all the other reported cases the sutures subsequent!}' gaA'e Avay, and this 
cannot be Avondered at Avhen one has observed the intense irritation to AA-hich 
the tissues are subjected. 

ANALYSIS OF RESULTS. 

Table I. — Simple Local Tiieatjient : 13 Cases. 


Case 


DURATION' OF DlSCHAUnn 

IvESCLT 

1 

Jlayo 

2 AAceks 

Died 

2 

iMaA’O 

5 daA’.s 

Died 

3 

Maj'o 

2 AA'ceks 

Died 

4 

Gardner 

1 montli . . 

ReeoA'ered 

B 

DaA'is 

12 days 

RecoA'ered 

0 

Palmer 

8 days 

RecoA’ered 

7 

Hendon 

5 AAxeks 

RecoA'ered 

8 

Stadler 

1 month . - 

RecoA'ered 

9 

Author (Case 2) 

3 months . . 

RccoA-ered 

10 

Author (Case 3) 

1 month . . 

RecoA’ered 

11 

Author (Case 4) 

Operation by 
Huddy" 

11 days 

RecoA’cred 

12 

AA’alton (Case G) 

9 days 

RecoA’ered 

13 

AA'alton (Case 7) 

5 AA’eeks 

RecoA'ered 


RecoA'ered, 10 cases ■ died, 3 cases. 
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Table II. — Suction* Treatjiext : 3 Cases. 


Casi: 


DriLATIOX or DECHARGE 


be;~clt 


Palmer 

Irrigation 

Cameron 

Cheever 

Irrigation an-3 
Srplionage 


10 days . . 

11 days . . 
Soon stopped 


Recovered 

Recovered 

Recovered 


Recovered, 3 ease 

Table IV. — Berg's Operation- : C Cases. 


Case 


Deraticx of DisenAROE 


1 

Berg . . 1 

Ceased at once . . . . i 

Died ; exhaustion 

2 

Berg . . ] 

Ceased at once 

Died : shock 

3 

Cameron , . , 

Ceased almost immediatelv 

Recovered 

4 

Knaggs . . 1 

Marked improvement 

Recovered 

5 

Thenevard . . j 

Xot stated . . . . ' 

Recovered 

0 

.\uthor (Case 1 ) i 

Immediate improvement, dis- 



charge ceased after 5 days 

Recovered 


Recovered, 4 cases ; died, 2 cases. 



Table 

V. — Jejun'osto.my : 3 Cases. 

Case 


DITAIIOX of DLsenAROE 

RE-SEXT 

1 

Esau 

Xot noted 

Died in C davs from 




exhaustion 

o 

IVinewarter . . 

Xot noted 

Died 2 davs after 

3 

Pannett 

Short time 

Recovered 

4 

lIcGuire 

Immediate improvement, and 

Recovered 



closure in 3 weeks 


5 

Erdmann 

10 davs 

Recovered 


-i- Suction 




Recovered, 3 cases ; died, 2 ctises. 


Table 

VI. — Direct Suture (.A.i.on*e or in* Co-Mbination*) : 4 C.vses 

Case 


DrKATION' or DIJCHXKGE 

Resext 

1 

Mayo 

Stopped at once . . 

Recovered 

o 

Souttar 

Stopped at once . . 

Recovered 

3 

-5- Derg's Opn. 

1 Koerte 

Sutures gave wav 2 davs later 

Died 

4 

Eruwacnglcr 

Suture line leaked 

Died 


I5crg’s Ojm. 


Recovered, 2 cases (1 simple suture) : died, 2 cstses. 
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CASES FROM THE LONDON HOSPITAL RECORDS. 

Case 1 (AuTJion). — ^Traumatic rupture of duodenum ; duodenal fistula. 

E. AV., male, age 18. In October, 1923, the patient was plaj’ing Rugby football, 
was tackled, and fell fonvard on to the boot-heel of another player wlio was iying 
on the ground ; the heel struck the patient in the cjiigastric region, and at the same 
time another man fell on his (patient’s) baek. He was helped up, but became uncon- 
scious for a few minutes. His abdomen was rubbed and he was able to walk off 
the field with help. He was sick, bringing up a little blood-stained mucus. AVhen 
examined, an hour later, the pulse Avas 88. There was a bruise present over the 
upper part of the right rectus : no rigidity of tlie abdominal Avail : no dullness in 
the loins ; Ih'er dullness present. Patient complained of seA-ere spasmodic pains, 
and vomited repeatedly, chiefly mucus. He found lying on the right side the most 
comfortable position. His condition two hours later (7 p.m.) Avas much the same : 
there Avas no marked local rigidity or tenderness ; still sickness ; still spasmodic 
pain ; -J- gr. morjAliia giA'cn. 

At 9 p.m. the pain AA’as much better and A’omiting had ceased. AVell-marked 
bruise in the upper part of the right rectus, Avhieh noAV seemed someAvhat rigid. 
Patient slept until 3 a.m., Avhen the A'omiting and jiain recommenced. 

Next day, at 10 a.m., the patient Avas found to haA-e rigidity in the right side 
of the abdomen. Temperature 101° ; pulse 100. 

FinST Oper.ation. — A t 1 p.m., INIr. Robert Going, F.R.C.S., of Littlehampton, 
opened the abdomen by a A’crtical incision to the right of the middle line, from the 
‘ensiform’ to just aboA^e the umbilical line. The right rectus Avas retracted, and 
the posterior sheath opened. Later, to obtain more room, the rectus Avas diA’ided 
transA^ersely at the loAver part of the incision. AVhen the abdomen Avas opened, no 
free fluid Avas noticed at first. Emphysema AA-as j^resent in the gastrocolic omentum. 
The gall-bladder Avas full and adherent : some old adhesions betAveen the gall-bladder 
and stomach AA’ere ligatured and diA’ided. The gall-bladder Avas a))j)arently intact. 
The first part of the duodenum Avas then examined. After separating some adliesions, 
Avhat looked like a tear Avas foxind in the jjosterior jjeritoneum, close to the outer 
side of the second part of tlie duodcmuir ; this aa’os enlarged, and then a small 
perforation in the duodenal loall AA-as seen ; this Avas sutured, and the peritoneum 
and omentum Avere then sutured oA'cr it. The stomach Avas nonnal, the jejunum 
distended, the transA-erse colon normal and empty. Some bile-stained fluid Avas 
found in the right iliac region ; this AA-as sAA-abbed out. A drainage tube Avas passed 
doAvn to the renal pouch through a ‘stab’ opening in tbe right lumbar region. The 
lesser sac of the peritoneum AA-as then explored : no fluid Avas found in it. 

The patient became much collapsed, and the operation Avas finished quickly. 
The abdominal Avail Avas sutured in layers. Patient rallied after a saline infusion : 
he had some post-anaesthetic A-omiting. At 10 p.m. tbe pulse could be counted 
and Avas more regular. 

Next day, Oct. 29, patient A\'as much better : some bile-stained fluid escaped 
from the drainage tube : there A\-as no abdominal distention. Patient improA-ed 
during the day : the pvdse became quite regular and he retained rectal saline 
injections. 

Oct. 30. Patient steadily improA-ed : no A-omiting. Nutrients AA-ere giA-en 
four-hourly and AA-ere retained : a small quantity of Avater AA-as giA'en by the mouth. 

Oct. 31. General condition improA-ing : had some feeds of milk and albumen- 
AA-ater. 

Noa-. 4. As the drainage tube appeared to be blocked, a stitch Avas remoA-ed 
and the tube altered in position : finally, it AA-as removed and found to be blocked 
by a slough. A quantity of bile-stained fluid then came aAA-ay : there AA-as some 
infection of the incision in the right rectus. The boAA-els acted after an enema. In 
the CA-ening a large quantity of fluid came aAA-aj- and escaped through the dressings. 

Noa\ 5, There AA-as continued discharge from the tube : a large quantitj- of 
dark-coloured, A-iscid fluid escaped ; this irritated the skin of the right flank, AA-hicb ■ 
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Avas deeply injected and aeutely painful. The patient s general condition had 
changed for the worse. His eyes were sunken and he appeared much exhausted. 

Nov. (i. Patient was sent up in an ambulance to the London Hospital, and seen 
by the ■writer the same afternoon, G pan. The patient was e^'idently extremely 
ill. His eyes were sunken, liis hands cold, and he was much exliausted. The 
tongue was drj' and thickly coated. He did not complain of pain except when 
the wound was dressed. Below the ribs, in the right lumbar region, was a sinus 
with a drainage tube in it. The skin was intensely exeoriated round this, over 
an area extending baek in the right loin nearly to the spine : a large quantity of 
gelatinous-looking and slightly bile-stained fluid escaped. The dressings were 
continually soaked. 

Temperature on admission 97° ; pulse 100, small, very' low tension ; respira- 
tions 30. Reetal salines with glucose were ordered. As the patient was much 
exliausted by the long journey, it was decided to postpone operation until the next 
morning. 

Secoxd Oi’ER-vtiox, Nov. 7, 1923 (by the author). — The old incision was 
re-opened. Many' adhesions were found to the right side of the abdomen : these 
were not interfered with. The stomach and first part of the duodenum appeared 
normal. 

A posterior, no-loop, gastrojejunostomy was rapidly made, and the pylorus 
was then oeeluded by a purse-string suture of silk. A feed of beaten-up egg and 
peptonized milk was given (into the jejunum) at the time of the operation. 

Nov. 8. The patient's condition was much the same, but he had rallied well 
from the operation : there was a little post-ana;sthetic vomiting. He was able to 
take some fluid by the mouth ; saline and glucose were given per rectum at interx-als. 

Nov. 9. The fistula was still discharging considerably : the skin round the 
orifice was raw and acutely painfid : the dressings were soaked and required to be 
changed three times during the day and four times at night. He was taking a 
good amount of fluid by the mouth ; at one time there appeared to be a little milk 
in the fluid escaping from the fistula. 

Nov, 10. Patient propped up in a sitting position. He was looking better : 
his eyes less sunken. There was still a considerable discharge from the fistula, but 
patient was taking more fluid by the mouth, and also beaten-up egg, jelly, custard, 
etc. The skin was still very sore right round to the spine, although kept covered 
vith emollient dressings. The discharge was alkaline, probably mainly pancreatic 
fluid. 

Nov, 11 (4th day). Discharge appreciably less. 

Nov. 12. Dressed only twice during the night ; much less discharge on each 
dressing. 

Nov. 13. Di.scharge quite slight : a very little thin fluid. Skin much less sore 
and inflamed : only one dressing required through the night. 

Nov. 15. The patient's general condition was vastly improved. The eyes were 
not sunken, and he was sleeping and taking his food well. There was a very' little 
discharge from the fistula : only one dressing was required every twelve hours. 
The skin round the fistula was rapidly healing. 

Nov. 22. Fistula practically' dry'. From this date, patient made an uninter- 
rupted recovery'. The transverse portion of the abdominal incision gaped, but healed 
firmly by' granulations. 

Dec. 7. The patient was discharged from the hospital. Wound healed : 
general condition quite satisfactory. Pulse 82, temperature normal. Bowels acting 
normally'. 

He is in sound health at the present date. 

Case 2 (.-Vuthor). — F. H.. female, age 39. A nephrectomy' was performed at 
the London Hospital in 1910, for right pyonephrosis. The wound was drained for 
a time : it healed uji slowly, and the patient left hosirital two months later : she 
went to a convalescent home. Two days afterwards she complained of drag<rin 2 
jiain in the right side, and vomited. The wound was opened up at the home Tlhis 
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was followed by a sudden discharge of gas and a cojiious flow of thick yellow fluid 
tinged with green. Patient was re-admitted to hospital. The skin 'was much 
idccrated and painful, and there was a free discharge of duodenal fluid from the 
wound. At one time, jmrtions of an egg which had been eaten were found on the 
dressing. The discharge graduallj^ became watcrj' : it continued for two months 
and then ceased spontaneously. Her general condition at one time gave rise to 
anxietj'. Treatment consisted in frequent dressings, and emollients for protection 
of the skin. 

Case 3 (AuTJion). — ^A. D., male, age 15. A case of appendix abscess, operated 
upon at the London Hospital in 1907. A large abscess of ten days' duration, 
tracking upwards towards the right kidney, was opened and drained with two tubes 
and gauze. The lower end of the kidney was palpable at the time of operation. 
The appendix coidd not be removed. The tubes and gauze were removed three 
daj's after operation, when a copious discharge of thin, sour fluid, containing bile, 
took place. The fluid irritated the skin : this continued for five daj’s, and necessi- 
tated frequent dressings. The patient’s general condition remained good, the discharge 
gradually lessened, and had completely ceased three weeks after operation. 

Case 4 (AuTiion). — Female, age ('?). This case of acute diverticulitis of the 
duodenum was reported in the Lancet, 1923.' Operated on by Mr. G. P. Huddy, 
Surgical Registrar at the London Hospital. An inflamed and parti}' gangrenous 
diverticulum was found in the second portion of the duodemmr, and was excised. 
Three days after ojjeration, a discharge of brownish, wateiy fluid occurred. This 
was never profuse ; the patient's condition gradually improved, and the wound 
healed fourteen days after operation. There was never any aj)preciable irritation 
of the edges of the wound. 

Case 5 (Mr. Russell Howard). — G. B., male, age CC. A patient at the London 
Hospital in 1913. He had been operated on for a subhepatic abscess eleven years 
previously. A duodenal fistula, containing bile, resulted, and this had continued 
ever since. His general health was never much impaired, but the skin was always 
somewhat inflamed and the discharge was, at times, copious : it varied considerably 
from time to time. The patient at times plugged the wound and checked the dis- 
charge. AAlren admitted to hospital, the patient was in good condition ; the skin 
round the fistula was inflamed ; the amount of discharge was not excessive, as the 
dressings had only to be changed three or four times a day. 

Operation by Mr. Russell Howard. The abdomen was opened and a fistula 
was found opening into the first part of the duodenum. The duodenum was separated 
from the abdominal wall, and the opening closed by sutures. The abdominal wound 
was then repaired. The operation was completely successful. 

The interesting features of this case are the duration of the discharge, and the 
ease with which the operation was performed : there was a surprising absence of 
adhesions in the operation area. 

Case 6 (Mr. A. J. AA^vlton).— H. S., male, age 54. This patient was operated 
on in the London Hospital in 1921 for carcinoma of the stomach. A partial gas- 
trectomy was performed. The patient made a good recovery and left the hospital 
three weeks after operation. Next day a discharge occurred from the wound and he 
was re-admitted. There was a free discharge of alkaline, bile-stained fluid. Loeal 
treatment was adopted, and the discharge, which had never been excessive, eeased 
spontaneously nine days later. There was some irritation of the surrounding skin. 
The patient’s general condition was good, and he is, at present, in sound health. 

Case 7 (Mr. A. J. AA’alton). — C. S., female, age (V). Operated on at the London 
Hospital for a lesser-curve carcinomatous ulcer of the stomach. Partial gastrectomy 
was performed. The growth was adherent to the mesocolon. Twenty-three days 
after operation, a fistula developed, which persisted for five weeks. The discharged 
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fluid was bile-stained, faintly acid in reaction, and contained pus and coliform 
bacilli. The fistula slowly healed up. The patient was discharged from hospital in 
fair condition, but has since failed to report at the ‘follow up" department. 


CONCLUSIONS. 

1. A duodenal fistula is a serious, but by no means fatal, condition. 

2. In the less severe cases, simple local treatment may be tried. 

3. In the aeute cases, operative treatment is urgently ealled for, the choice 
Ijdng between Berg’s method and a jejunostomy, 

4. Some form of suction apparatus is of much value from the nursing 
point of view, and adds greatly to the comfort of the patient. 

I have drawn largely from Dr. Angus Cameron’s excellent paper and 
eareful record of the literature of this subject. My thanks are also due to 
Mr. Hamilton Bailey, F.R.C.S., my chief assistant at the London Hospital, 
for valuable help in the preparation of this paper. 
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TRAUMATIC DISLOCATION OF THE HIP IN CHILDHOOD. 
AND RELATION OF TRAUMA TO PSEUDOCOXALGIA: 

ANALYSIS OF 59 CASES PUBLISHED UP TO JANUARY, 1924. 

Bv C. C. CHOYCE, London-. 

This condition is very rare, havmg only been jjre^-ionsly recorded on fifty-three 
occasions, but attains interest because in several recent cases sequels have 
occurred many months after the primary accident. In two cases definite 
pseudocoxalgia has followed (Elmslic and Rehbcin), although radiograms taken 

at the time of the acci- 
dent showed normal shape 
of the acetabulum and 
femur ; in a third the 
sequel was rarefaction of 
the femoral neck and 
subluxation of the head 
(Higgins). Elmslie and 
Rehbein both suggest that 
the cliangcs in the femoral 
epiphysis arc due to loss 
of the A'ascular supply 
that should accompany 
the ligamentum teres, of 
necessity ruptured by the 
accident. The condition, 
therefore, becomes inter- 
esting from the points of 
AueAv of prognosis and of 
a suggestion as to a factor- 
in the production of 
pseudocoxalgia. It seems 
worth while, for these 
reasons, to record a recent 
se and to make a short analj'^sis of previousl}'' reported ones. It is my 
imnition to follow up my patient sj'stematically with a rdew to the dis- 
covei-}'^ of sequelae. The accompanjdng table contains every case in the 
literature that I have been able to find, fifty-three in all ; it also iircludes 
my own recent case, and five othei-s collected from the surgical case-books 
of University College Hospital. 

jMy own case is that of a boy (Harold B.), age 6 years, who during play 
endeavoured to carr 3 ’’ on his back another, bo}^ age 12. He was unable 
to ^ear the u-eight, his legs straddled, aird the two boys fell, the elder and 





37.- — Traumatic dislocation of hip. Radiogram taken 
before reduction. 
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heavier being on the top. A week later, on Jlay 23, 192.3, he was seen by 
Dr. Lightfoot, Avho diagnosed dislocation of the hip and sent the patient to 
hospital. He showed all the classical signs of a dorsal dislocation of the left 
hip ; radiography confirmed the diagnosis and showed no signs of any con- 
comitant fracture (F/g. .37). Reduction, under light anesthesia, was readily 
accomplished by the usual nianoeu^Tes : traction, slow adduction, followed bv 
outward circumduction and by rapid extension of the limb. An X-ray picture 
taken the next day showed that the head of the femur was in the acetabulum, 
and that there were no evidences of any damage to the epiphysis of the 
femoral head or any other 
abnormality. ^lovements 
of the hip, in bed, were 
free and j^ainless. When I 
saw the boy six weeks 
later, the hip still appeared 
normal. He walked and 
ran without a limp, passi^-e 
movements were free and 
painless in all directions, 
and a radiogram showed 
no abnormality. I have 
recently seen him again, 
on Jan. 10, 192-t. He runs 
and walks freely witliout 
limp or pain. A radio- 
gram (Fig. 38) sliows no 
definite abnormality, 
though the outlines of 
acetabulum and femoral 
head are not quite so 
sharp - cut as in some 

T»infiivr»c 3S.— Traumatic dislocation of liip. Eadiosrain ejrrht 

^ ' months after reduction. 



Analysis of the reported cases reveals the following points : — 

1. Rarity. — Only 59 cases are recorded. 3Iaffei states that of 1842 hip 
luxations observed at the Rizzoli Institute of Bologna since 1901, there were 
oidy .3 traumatic dislocations in childhood. 

2. Sex. — ^lales. 42 : females. 16 ; not stated, 1. 

•3. Age. From 11 months to 16 years (an old-standing case). Averao-e 
about 74 years. 
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4. Side. Right, 22 ; left, 27 : not stated. 10. 

5. Varietj' of Dislocation.— Iliac (dorsal). 40: obturator, 7 .- scatic 0- 

suprapubic, 3 ; not stated, 3. > s 
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6. Method of Reduction. — Manipulation, usually under anresthesia, was 
successful in all cases in which it was tried within fourteen days from the date 
of the dislocation. In one of Helferich’s cases (an iliac dislocation) it failed 
on the fourteenth day, and resort was had to open operation ; the same was 
true of Hirsch’s case. On the other hand, manipulation was successful as 
late as seventj’^ days after dislocation in Courtillet and Lombard’s case of 
iliac dislocation in a girl of 3i ; redisloeation occurred ten days later, but 
reposition resulted in cure. The cases requiring operation ranged in duration 
from fourteen days to two and a half years ; two later cases (six years and 
eleven years’ duration) refused operation. Various operative measures were 
adopted : tlie most satisfactory route of access appears to have been by sub- 
periosteal detachment of muscles from the ^eat trochanter, or bj"- detachment 
and subsequent fixation of the trochanter. In some eases operative clearance 
of the aeetabulum and reposition of the femoral head was suecessful ; in 
others reseetion of the femoral head was adopted. 

7. Results. — Late results are seldom mentioned, especially in the earlier 
eases, the reeorder being content to state the results as good, ideal, etc. In 
recently reported cases, however, several late sequels have been reported ; it 
is reasonable, therefore, to believe that had the earlier cases been followed 
up the results would have been found to be less ideal than was supposed. 
Thus, in Elmslie’s case limping began eleven months later and the condition, 
progressed to one of pseudocoxalgia. Again, in Rehbein’s ease there were 
well-marked signs of pseudocoxalgia twelve months later. Both Elmslie and 
Rehbein suggest that the subsequent changes are due to tearing of the liga- 
mentum teres and interference with the vessels running in it, which take a 
more important share in the nourishment of the femoral head in childhood 
than later, when the epiphyseal plate of cartilage between head and neck is 
less complete. In Higgins’ case, too, late changes appeared in the head and 
neck ; fifteen months after the accident there was limping, and a radiogram 
showed rarefaction of the femoral neck, and, although the epiphysis remained 
of good shape, there was some subluxation of the head of the femur upwards 
and backwards. It would appear advisable, therefore, to give a guarded 
prognosis as to ultimate changes ; linn^ing is apt to recur after a period of 
about a year, and pseudocoxalgia and similar changes may then be found. 
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THE ETIOLOGY OF THE FEMORAL HERNIAL SAC.* 

By J. PHILIP BUCKLEY. jManchester. 

I A5I about to express opinions which I have been developing since 1911, and 
regarding which I have in succeeding j^ears become more and more confident. 
I\U conclusions are based largelj’^ on clinical and operative observations. I 
purposel}^ refrain from commencing tlie consideration of this subject by tiying 
to show how it is that femoral hernia is more common in women than in 
men. It confessedly occurs quite commonlj’^ in males but more commonl}^ 
in females. If we approach the subject by discussing whj’^ this is the case, 
there is a danger that our clear vision may be fogged when we come to 
consider, as I intend to do, why in a given case of femoral hernia, wliether 
in a male or in a female, that hernia lias developed. 

In discussing the subject I must first briefly recall a few anatomical 
details of a simple kind ; then I shall enumerate the various types of femoral 
hernia met with clinicalty ; thirdly, I shall mention existing theories and 
attempt to disprove them ; and finally my own ^dews will be given. As an 
appendix, a few words will be added about the relative frequency in the sexes. 

Anatomy. — Femoral hernia develops in the potential space between the 
femoral vein and the free edge of Gimbernat’s ligament. On the inner side 
of this so-called crural ring is the resistant, shai’p edge of Gimbernat’s ligament ; 
on the outer side is the collapsible femoral vein, whose collapsibilit}’’ is some- 
what masked in the normal unherniated subject by some fibrous tissue loosely 
attached on the one hand to Poupart’s ligament, and on the other hand to 
the horizontal ramus of the pubis ; anteriorl}’^ the ring is bounded by the 
resistant Poupart’s ligament, and deeply by the horizontal ramus of the 
pubis covered by the pectineus muscle and fascia. On the abdominal side 
of the ring is properitoneal fat in direct continuitj’^ with Avhat is known as 
the cribriform fascia, which is simply a tough fibro-fatty plug occupying the 
crural ring. The propei-itoneal fat, situated at the angle between the anterior 
abdominal wall and the brim of the true pelvis internalljq and the wing of 
the ilium externally, is loose, easily stretched, and in some considerable 
quantity. Deep again to this fat is the peritoneum, itself loose and stretchable 
and having a definite adhesiveness to the properitoneal fat, so that when 
the one is pulled upon, the other is dragged with it. Superficially to the 
crural ring is the loose connective tissue of the thigh. 

The Various Types of so-called Femoral Hernia met with Clinically. — 
I saj’’ ‘so-called’, because, accepting the definition of an abdominal hernia as 
a iDrotrusion of an abdominal viscus through the parietes, we find that not 
all loosely called femoral hernine do actually hold contents. 


Paper read before the fllanchester Surgical Society, April, 1923. 
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1. Uncomplicated Hernicc . — 

a. A protrusion of jjroperitoneal fat tlirough the crural ring, expanding 
into the connecti\'e tissue of the thigh, covered hy and definitely demarcated 
from tlie thigli fat by a smooth, thin, delicate fascia. It forms a soft, 
defined, subcutaneous mass in the upper part of the thigh, easily felt on 
palpation but not very obvious on mere inspection, and containing no 
peritoneal sac. 

h. Commoner than the first type, but resembling it clinically in everj- 
■\vay, and only differing from it in that it is usually larger, and that in the 
midst of the fatty mass is a definite but empt\' peritoneal sac in direct con- 
tinuity with the general peritoneal cavity by means of a very narrow neck, 
through which it is difficult to squeeze even the first joint of the little finger, 
but which is easily and permanently stretched by inserting the closed blades 
of a pair of Spencer IVells’ forceps and opening them. This feature explains 
why mention has been made of the presence of some fibrous tissue on the 
outer side of the neck of the sac, which masks the collapsibility of the femoral 
vein. 

c. A similar type of peritoneal sac covered by a thick layer of properi- 
toneal fat. but containing omentum. This, in my experience, is the commonest 
type. In virtue of its contents it is larger and more conspicuous than the 
second type, and its neck is wider, being stretched by the omentum passing 
through it. 

d. The sac is larger, and its properitoneal co^-ering is thinned by the 
expansion of the sac secondary to the increase in the amount of the contents. 
It usually contains omentum only, but in an old hernia in which the neck 
has been ^•ery widely stretched bowel may, but in my experience uncommonly, 
occupy the sac without being strangled. 

Here I feel I must call attention to a statement in a well-known text- 
book on surgery.' because it is so contrary to my own experience. It says : 
*■ Femoral hcrni:e arc less liable to contain omentum than the inguinal variety ; 
a portion of the ileum is most often present It may be acknowledged that 
in cases which arc operated on for strangulation the strangulated viscus is 
almost always the ileum ; but surely the contents of an uncomplicated femoral 
hernia arc in the large majority of eases omentum. 

2. Complicated Hernia '. — 

a. Strangulation of properitoneal fat in the variety where there is a fatty 
sac without contents. I have seen one ease of tliis type where suddenly 
the ]U' 0 ])critoncal fat with its contained sac was forced doum. uith the forma- 
tion ol a tense swelling, which was tender to the touch, but was accompanied 
by no vomiting and practically no shock. On exjjosure, the fatty sac had a 
faint mottled purple colour due to the passive hyperremia. This case was 
admitted to the Manchester Royal Infirmary as an 'urgenev'. 

h The type where omental contents have become strangled. 

c. I he tyj)e where a knuckle of bowel has been foreed throujjh the narrow 
neck of the sac and become strangulated. Sometimes only a portion of the 
lumen of the bowel is involved, producing the partial enterocele of Richter. 
I sually in neither of these forms does the bowel occujjv the whole sac. and 
this fact, ol emu'se. strongly supports the thcorv of a pre-formed sac. 
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THEORIES OF SAC FORMATION. 

Having mentioned tlie various types of femoral hernia, wliicli later will 
be seen to be of importanee in the development of my theory, I shall now 
proceed to state and briellj' criticize the existing tlieories. These, as far as 
I am aware, are tw'o in number : (1) That which JIurray- refers to as the 
‘ orthodox teaching ’ ; and (2) That of Hamilton Russell,^ which he calls 
the ‘ saccular theory The latter theory was strongly supported by Jlurray. 

1. The Orthodox Theory. — The so-called orthodox theory holds that the 
sac of a femoral hernia develops contemporaneously with the extrusion of the 
viscus. Thus, to quote from Graj'^s Anatomy “When a portion of intestine 
is forced tln-ough the femoral ring it carries with it a pouch of peritoneum, 
which forms the hernial sac 

Now I maintain, and I tliink the supjiorters of Russeirs ‘saccular theory’ 
do so too, that this theoiy is quite put out of court by the fact that we fre- 
quently meet with those cases mentioned above of an empty sac, richly 
covered with properitoneal fat and having a very narrow neck. When we 
meet with such cases at operation it is to my mind obvious that they have 
never held any contents, because, firstly, if the contents had been passive 
omentum, that omentum would have been held so tightly at the neck that 
it would never ha\'e been jjossible for it to luu-e returned into the abdomen 
and it would soon have acquired adhesions at the neck, a condition which is 
almost ahvays found to exist when omentum is present in the sac ; secondly, 
if the contents had been bowel, that bowel must have been strangulated b\' 
the narrow neck, ^vhich condition would have manifested itself by symptoms 
of strangulation and obstruction. Again, when we come across eases of 
strangulated gut in a femoral sac, that gut is almost always smaller than the 
sac itself, and this alone strongl)' sugge.sts that the sac has been a pre-existing 
one 

2. The Saccular Theory. — Hamilton Russell defines his theory thus 

“ The theoiy rejects the view that hernia can ever be ‘acquired’ in the patho- 
logical sense, and maintains tliat the presence of a developmental peritoneal 
diverticulum or sac is a necessary antecedent condition in every case of ordinary 
abdominal hernia 

jMurray exiilains this theory, as applied to femoral hernia, fully and with 
care in his book Hernia, its Cause and Treatment. In criticizing the theoiy, 
I propose to follow his line of thought as expressed in this book. He saj's 
“ It is then surely reasonable to believe that a crural gubernacular attach- 
ment, developed in excess of the normal, ma}^ without producing an abnormal 
descent of the testicle, drag upon the peritoneum sufficiently to make a dimple 
in the crural region, which, with the growth of the individual, will develop 
into a potential hernia sac As I understand it, this means that the crural 
attachment of the gubernaculum, excessively developed, arches round the 
external pillar of the external ring of the inguinal canal, reaches the groin, 
and, burrowing up between the femoral vein and Gimbernat’s ligament, 
attaches itself to the iDeritoneum, and by muscular or cicatricial contraction 
drags down that peritoneum to form the sac of a potential femoral hernia. 

Murray supports Russell’s theory as follows. He mentions a case, described 
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by Macreacly in his Treatise on Ruptures., where tliree femoral sacs were 
])resent.' “ one in the usual position of a femoral hernia, a second peritoneal 
sac had traversed Gimbernat's ligament, and a third pi'otruded over and to 
tlie outer side of the femoral arterj- ilurray says,® “ the fact that three 
diverticula were found in close proximity is in favour of the developmental 
view ", and adds.o “ that view receives support from their shape, for it is 
distinctlv stated that the abdominal entrance of both these pouches was 
narrower than the fundus. Had these diverticula been produced by the bowel 
pushing the peritoneum in front of it, then the mouth of each sac would have 
been wide The first of these reasons seems to give no valuable support 
to the theory. Tlie second statement is true, but does not seem exclusively 
to suppoi't the congenital theory. It seems only to exclude the ‘orthodox' 
tlieory. 

^lurray notes^° that iilacready. referring to persons seen at the City of 
London Truss Society during 1S8S, 1889, and 1890, records 22 cases of 
femoral hernia in males under 15 years of age, and 12 in females : but he 
does not mention that tliese were taken from a total of 461 males on the one 
hand, and of 1197 females on the other ; nor does he tell us that among the 
males not one of tlie cases occun-ed in the period of 1 to 5 years, and among 
the females none occurred under 1 year and only five under 5 years ; whereas 
in a condition acknowledged by all to be of congenital origin, viz., inguinal 
hernia, in males more tlian a sixth and in females nearly a se\'enteenth occurred 
Ijefore the age of one year, according to statistics taken from the London 
Truss Society's Clinic. Surely, if the sac of a femoral hernia were a congenital 
one. we should expect that those chikh'en who became actually ruptured 
during the first fifteen years of life would be much commoner than one twenty- 
sixtli of all cases. For the same period — -viz., the first fifteen years of life — 
in cases of inguinal licrnia the proportion is midway between one-third and 
one-fourth. .A. 2 jparently in tliis connection the proportion would be higher if 
direct and therefore acquired inguinal hernia- had not been included in the 
statistics of the Clinic : I presume that they were so included in the absence 
of any statement by JIacready to the contrary. 

Further. Murray says'^ that in 200 consecutive post-mortem examinations, 
femoral diverticula were found in 47 bodies. 

.Vccording to the theory which I shall later expound, this is not a very 
surprising thing quite apart from a congenital explanation. .A.lso it would 
seem e.xtraordinary. assuming Russell's theory to be correct, that in 2.3 per 
cent of cases what nmst be described as a develojuncntal abnormality should 
have occurred. Keith. I believe, points out that no one has seen a diverticu- 
lum within the femoral canal at birth. Murray does indeed mention that 
ill .-Vshby and Wright's Diseases of Children it is stated that Sabourin recorded 
a case of femoral hernia in a premature infant. 

Finally Murray says'- that ‘‘ if the sac of a femoral hernia is formed 
originally in this way " (viz.. by some force pulling, rather than pushing, 
the ])critoncum outwards "). then some atrophied gubernacular fdircs should 
be found at the fundus of the sac He writes. a few weeks after I had 
written the above remarks I secured in the post-mortem room the sac of a 
iemoral hernia from the body of a man G1 years of age ". This he sent to 
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the Clinical Research Association in London for microscopical examination. 
He received the following report : “ Sections made longitudinally of the fundus 
of this hernial sac certainly show small bundles of striated muscle Murray 
does, howe^•er, confess in a footnote that “ recently I sent two femoral hernial 
sacs to the Clinical Research Association for examination, but the presence 
of muscle fibre at the fundus of the sac could not be demonstrated Again 
he says, “ I have not yet had the opportunity of searching for muscular fibres 
at the fundus of a femoral hernia ^sac pn 'a woman, but I feel confident of 
finding them there 

Embryologists in general definitely and dogmatically assert that tlie 
muscle fibres of the gubernaculum are non-striated. But quite apart from 
this question as to whether these fibres are striated or not, who would expect 
that in a sac alleged to be G1 years old fibres of muscle would still remain in 
a condition to be defined — a veiy delicate muscle at its best, and one which 
had not been called iqDon to contract for Cl years ! Murray clears iqD the 
question of striation or non-striation of the gubernacular fibres to his own 
satisfaction b}' demonstrating striated muscle fibres from “ behind and below 
the epididymis of an adult He briefly says. “ it represents normal guber- 
nacular fibres in the mesorchium ”. One wonders, however, if these arc not 
more likely to be fibres of the cremaster muscle. 

I have si)ent some space in questioning the correctness of Russell’s theory 
as applied to the femoral sac, more especially because in j^erusing recently a 
paper by Panton, “ Factors bearing ujjon the Etiology of Femoral Hernia ”, 
to which I shall have occasion to refer later, I note that he aceepts Russell’s 
theory of the formation of the femoral sac, and accepts it, I think, too readil^^ 
One point esiDecially appears to throw doubt on the congenital saecular theory 
which has as its basis the excessive growth of the gubernaeulum ; that point 
is the fact that although femoral hernia is more common in the female, yet 
in the female the gubernaculum is a much less active structure, if physiological 
results are anything to go by. 

3. The Author’s Theory. — My theory will not take long to enunciate. It 
is very simple and easj'^ to understand. It may be called the ‘acquired saccular 
theoiy’, in contradistinction to the ‘saccular theory’ of Hamilton Russell, 
in which the sac is regarded as eongenital or embiyonic. 

jMan has an acknowledged weakness in the abdominal parietes at tlie 
crural ring. On the abdominal side of the ring we have an aceumulation of 
loose properitoneal fat, which on its deep aspect has a certain adhesiveness 
to the peritoneum, which in its turn is loose and easilj’' stretehed. On its 
superficial aspect this fat is in direct continuitj'^ with the fat which plugs the 
space known as the erural ring. I have formed the opinion that under the 
influence of intra-abdominal pressure the properitoneal fat is herniated under 
Poupart’s ligament between the femoral vein and Gimbernat’s ligament into 
the thigh, carrying with it a small ijeritoneal diverticulum. Ilaving once 
passed the narrow neck, it is allowed to expand into the connective tissue 
of the thigh, which is less resistant than the tissues around the neck of the 
sac. This exjransion after passing the neek irrer'ents its eas}'' return through 
the crural ring. Occasionally the hernia of the projreritoneal fat fails to bring 
down a peritoneal divertieulum, and we then get the type which I have 
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nicntioiicd as the protrusion of properitoneal fat not containing a sac. It 
■would appear to me that this heniia of properitoneal fat usually occurs 
gradually as tlie result of everyday abdominal strains, and up to a certain 
point may gradually increase in size simply in virtue of fresh abdominal fat 
being forced down. Surgeons will no doubt have noticed how, wlien one of 
these fatty sacs is exposed, a pull on it will bring down more fat from the 
deep side of the crural ring. 

This gradual development seems to explain how it is that the small fattj- 
sac mav remain undiscovered until it acquires contents. On the other hand, 
more rarely it may occur suddenly, as in the case mentioned above, where 
there was a sudden strangidation of properitoneal fat containing a peritoneal 
sac. The fatty sac lies in the tissues of the thigh as an inconspicuous flat 
swelling, smooth and soft, but quite typical, and easily recognized by palpa- 
tion. As a rule it causes no pain or discomfort, and even the subject may 
be unaware of its presence until it acquires some contents. 

The sac within the properitoneal fat is often small and not easily found 
by the uninitiated when for the first time he is called upon to operate on 
such a case. In fact the novice will often jump to the conclusion that the 
thin fascia which demarcates this properitoneal fat from the fat of the thigh 
is the peritoneal sac itself. 

The sac will remain of moderate size until at last some omentum finds 
its way in. Once in. the omentum, I maintain, can never get out again, being 
a passive structure held in the tight grip of the neck. More and more 
omentum comes down into the sac, so that the neck and the sac become 
more and more distended. As the sac becomes distended its fatrt- covering 
becomes more and more thinned, until in a well-developed hernia the peri- 
toneum may have only a very thin layer of fat covering it. Quite a different 
picture is then presented from that of the small empty fat-laden sac of the 
early stage. 

It is interesting to note that hernia of properitoneal fat is accepted by 
many as the cause of the fatty ventral hernia? found on one or other side of 
the linea alba, usually above the umbilicus. To quote from Thomson and 
^liles’ Manual of Surgenf^ in this connection : “ A lobule of fat may be 
protruded through one of the s]?accs of the network. ... As the plug of fat 
is further protruded it drags behind it a funnel-shaped process of peritoneum, 
which ultimately becomes the sac of a hernia ■'. How much more likelv is 
this to occur at the very dependent site of acknowledged abdominal weakness, 
the crural ring. It must, however, be admitted that ^lurray states^^ that 
these hernia: in the linea alba arc of congenital origin, though not. of course, 
due to errant gubernacula. 

Relative Frequency of Femoral Hernia in Males and Females. — If the 
active cause of both the original protrusion of the properitoneal fat m'th its 
peritoneal sac through the crural ring, and the passage of viscera later into 
the sac. is intra-abdominal pressure, it is evident that any condition which 
chronically increases the intra-abdominal pressure renders a person of any 
age or sex more likely to develop a hernia of properitoneal fat. or to acquire 
by the protrusion of viscera an actual in place of a potential hernia. 
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I think M'c may take it for granted tiiat the shorter Gimbernatis ligament 
is, tlie broader will be the sj)ace between its free edge and the femoral vein, 
and therefore the more likely is the indi\'idual to de\-elo]) a femoral hernia, 
potential or actual. But in \-icw of Panton’s work we must be careful not 
to make use of the size of Gimbernat’s ligament in order to lind a reason why 
the female is more liable to the devclojjnicnt of a femoral hernia than the male. 
In relation to the relative sizes of Gimbernat’s ligament in the two se.xcs, 
he says,^® “ the female average exceeds the male on the right side by 1 mm. 
only, and the left side measurements are in perfect agreement He con- 
cludes, therefore. “ that the scxttal differences in the length of Gimbernat’s 
ligament arc negligible Another jioint which he brings out is*" that the 
“ female false pch’is is either relatively narrower than the male, or else equal 
to it ; it certainly is not greater He also says, “ the female Poujmrt’s 
ligament is relatively shorter than the male His actual figures arc : modern 
male average (Poupart). 12 cm.; female, 11-S cm. As the greater frequency 
of femoral hernia in the female has in the j)ast been accounted for practically 
universally on the grounds that the female false ])clvis is wider than the 
male, we must, in view of the results of Panton's jjainstaking research’, 
readjust our ideas on the subject. 

I ha\'e been studying some statistics ju'ci^arcd by Macrcady from the 
Clinic of the City of London Truss Society during the 3 -cars ISSS, 1SS9, 
and 1890, contained in his inspiring work*® A Treatise on Jiiipturcs. He 
calculates that between the ages of 21 and 65. the ages signifA'ing when 
the rupture first appeared, the ju-ojrortion of j^arous to non-])arous women 
is as 3 to 1. Between these two ages we find in his complete tables 1037 
women and 396 men suffering from femoral hernia. If to the female cases 
we ap]?!}’’ the 3 to 1 proiiortion, we obtain roughh' 778 parous women and 
259 non-]5arous women. Therefoi'c during the abo^•c three 3 mars we find the 
males have a majoritv of 137 over non-parons women. Of course we have 
to take another point into consideration — viz., how man}' of the parous 
women would have become ruptured even if the}' had not borne children. 
It is not easy to see how we can obtain this figure, but let us suppose it to be 
20 25er cent. This would mean that of the 778 parous women, 155 would 
have become the subjects of femoral hernia even if the}' had not had an}' 
children. Adding the 259 cases in non-irarous women, we arrive at a total 
of 41-1, a majoi'it}' of IS o^-er the men. 

This juggling with figures may not be worth much, but I think that, 
coupled with Panton’s findings, it is strongly suggesti^'e of the idea that men 
are almost as liable to femoral hernia as women before the}' ha^-e had children, 
and therefore, that child-bearing is the one great factor n-hich renders the 
female sex more liable to femoral hernia than the male. This is not surjjrising 
when one considers that for ten lunar months the intra-abdominal i^ressure is 
gi-aduall}' increasing in a i^regnant woman, and that this jDeriod is terminated 
by a still greater and more violent increase of jiressure in the final act ot 
exi^elling the child. It is true that for some part of the ten months the 
omentum and gut is kept away from the crural ring by the enlarged uterus ; 
but what better conditions could be looked for than these for the imshing 
of properitoneal fat with the small peritoneal sac through the crural ring into 
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tlie thigli ■? One point, liowever, as far as I know, remains unexplained by 
any theory, and that is that among tlie comparatively few cases of femoral 
herniic whieh oceur before the age of puberty, about two-thirds oceur in the 
female sex. 

In 1911 I devised a method of treating the sac in the radieal cure of 
femoral hernia, in whieh the sac was invaginated through the abdominal 
cavity and out through the anterior abdominal parietes well above Poupart's 
ligament. Here the sac was ligatured, cut off, and fixed. By this means 
the peritoneum and the properitoneal fat were drawn well up and away from 
the abdominal aspect of the crural ring. Having satisfied myself of the 
efficacy of this method by a three years" trial, I published it in 1911. With 
a few slight modifications in technique, and with the assistance of a special 
invagination forceps made for me by Thackray, of Leeds, I still use this method 
entirely in cases of both simple and strangulated femoral hernise. I devised 
this method when I was beginning to realize the possible bearing of the pro- 
peritoneal fat in the region of the crural ring on the development of the femoral 
hernial sac, and also the influence which this fat might have in producing 
a recurrence of the condition. 


CONCLUSIONS. 

1 . That the sac of a femoral hernia is a pre-formed sac, and is not formed 
contemporaneously with the expulsion of a viscus. 

2. That there is no sufficient proof that this pre-formed sac is of con- 
genital or embryonic origin. 

3. That the sac is acquired as a result of properitoneal fat being herniated 
into the thigh through that naturalh' weak site in man, the crural ring, and 
that this hernia of properitoneal fat drags ■with it a small peritoneal sac. 

4. That anatomically a man is as much liable to a femoral hemia as a 
woman, and that the greater frequency of the condition in women is due to 
]n-cgnancy and to the prolonged period of raised intra-abdominal pressure 
which that condition produces. 

5. Tliat no existing theory as to the etiology of femoral hernia accounts 
for the fact that among the comparatively few cases which occur below the 
age of 15 years, females have a two to one majority ; but that this fact serves 
to throw doubt on the embryonic theory, in that normal physiological results 
suggest that the gubernaculum is a more active structure in the male than 
in the female. 

Since writing this pajicr. I have been interested to see Hr. Russeirs^o short 
article in the Biuti-sii .Touhx.al of Surgery. “ Femoral Hernia, and the 
Saccular Theory ". When he says. “ During these years (1906 to 1923) I 
believe I may safely say that the saccular theory ‘prevailed’ and became 
firmly established among surgeons and surgical writers ". I must confess that 
1 am surprised and I think he is too optimistic in makimr the statement. 

I note that he makes a strong point in reference to the direction taken 
“ by a femoral licrnia of any size after its emergence from the saphenous 
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opening ”, and lie objects to tlie explanation often offered tliat the hernia 
follows the path of least i-esistance. He says, “ the explanation becomes at 
once simple and obvious as soon as wc recognize that the sac is a congenital 
structure I fail to follow his reasoning, because it would seem to be obvious 
that in looking for the dii'cction of the forces acting in bringing down the sac 
in the first instance, wc must study the sac before it has changed its primaiy 
direction, as it does change it when it reaches the area of weakness in the 
deejo fascia known as the sajjhcnous oj)cning. Xow in my experience the 
direction taken by the sac before it has reached the saphenous opening is 
alwa3"s downwards alongside the femoral \'ein, and therefore it would seem 
that without doubt the jirimarv jirodiicing force, whether acting from above 
or below, must have been downwards. If the force had been jn-oduced, as 
Murrav says. b_y the crural attachment of the gubcrnacnlum, then one would 
ha^'e expected that the direction of the 3'oung sac would have been upwards 
and slighth' inwards, namclv, towards the point of exit of that strand of 
gubernacidum from the inguinal canal. 

In reference to Panton’s jiajicr, Russell savs that Panton has “ clcavlv 
demonstrated the congenital origin of the femoral sac I have read Panton’s 
paper carefully, and I think that the above statement b.v Russell is too strong. 
lYhat Panton has done is to make us readjust our ideas regarding the cause 
of the greater frequency of femoral hernia in women than in men, and realize 
that that cause is not a wider false pelvis, a longer Poupaid’s ligament, 
or a shorter Gimbernat’s ligament. Regarding the question of whether there 
is a congenital factor in the etiology, he seems mcrclv to review the existing 
e^'idence, espeeiallj’' as jout forward b}" Murray’’, and to base his opinion on 
that without producing aiyy additional evidence in suj)port of the congenital 
theoly^ He certainl}'^ accepts the congenital thcoiy, but, as I have said, I 
think that he does so too readiE- 
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THORACOSCOPY IN SURGERY OF THE CHEST. 

By A. TUDOR EDAVARDS, Lon-dox. 

Following the first use of the thoracoscope by Jacobasus some twelve years 
ago, thoracoscopy has become increasingly practised in the different European 
countries, and more especially in Scandinama. It was ijrimarily used as a 
method of diagnosis of the causative factors giving rise to exudative pleuris}', 
and only later developed into a means of treatment of pleural adhesions pre- 
\enting pulmonary collapse in the treatment of pulmonary tuberculosis by 
artificial pneumothorax. This method of diagnosis and treatment has not, 
as yet, obtained much jirominence in this country, and it is with a idew to 
increasing its employment that tliis preliminary report is published. 

The Thoracoscope. — Before proceeding to discuss tlie technique, it is 
advisable to give a brief description of the instrument. 



The thoracoscope (Fig. 39) consists of a valved cannula (l), on the distal 
portion of which can be seen a shield, which, by adjustment of a small screw, 
can be varied in position ; (2) is a simple trocar and cannula, the latter being 
to protect the point of the trocar in its passage througli the valved cannula ; 
(3) rejircscnts the telescope and terminal light, which also fits accurately the 
valved caimula. The remaining figures consist of the further instruments 
necessary for the cauterization of adhesions, and include two electric cauteries, 
the trocar and cannula for their introduction, and tlie connection and switch. 

Technique. — 

Prclimiiiari/. — ^Thc operation of thoracoscopy depends for its performance 
upon the ])rescncc of a space between the parietal and visceral plcune. and 
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Fig. jo, — X onnnl lung (near view). 


Fig. Jl. — Xoniinl pleura (near view). 



Fig. 42. — Outer edge of lunc, with inner surfaces of ribs and intercostal 
spaces in lower left segment. 




Fig. 43. — Lower edge of lung, showing 
diaphragm to right and parietes below. 


Fig. 44. — Outer inferior angle of lung 
above, diaphragm to right, and parietes 
below to left. 
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therefore, in tliose cases in ^vliich artificial pneumothorax lias not already 
been induced as a rhethod of treatment, its induction fofriis a necessary 
preliminary. r 

Where an effusion is present, the fluid is drawn off and rejilaced by gas. 

; The artificial pneumothorax can be induced -by the introduction of oxygen, 
nitrogen, or air. The most common, from -the point of ^dew of treatment, 
is the introduction of air, pre^doiisly filtered, .but in cases wliere the induction 
is carried out solely for diagnosis or investigation it is ad^dsable to use oxj'gen. 
In mv opinion, tliere are two reasons for this : first, that, should it be necessary' 
subsequently to perform tlioracotomy, less difficulty will be found in obtaining 
rapid expansion of the lung, owing to the increased rate of absorption of 
oxvgen in the meantime ; secondly, the risk' of gas embolism, at the first 
induction, is eliminated. Several inductions of gas will generally be required 
before the' pleural separation is enough to give a comprehensive ^dew. 

Following the pneumothorax, skiagrams of the chest should be taken, 
preferably stereoscopic, in order to disclose any large areas of pulmonary 
adhesions and to indicate the most favourable site for the operation. 

Operation . — This is preceded by an injection of omnopon, or of morphia, 
atropine, and hyoscine, and the skin of the chest wall prepared as for any 
surgical procedure. 

The position of the patient upon the operating table is of some practical 
importance, as the facility of the operation is thereby increased. The patient 
is placed on his side, that side to be examined being uppermost, and a sandbag 
is arranged high under the lower axilla, and a pillow under the head. In 
this way the convexity of the spine towards the affected side is increased and 
the intercostal spaces are thereby widened. 

The site of introcluction of the thoracoscope Artll vary according to 
circumstances, but will necessarily depend upon two factors : (1) That it is 
necessary to introduce the instrument as near as- possible to the area to be 
examined ; and (2) That it is essential to be quite sure that it is not introduced 
into adherent lung. Both these points can be controlled by careful exam- 
ination of the preliminary skiagrams. In general, the line just internal to 
the vertebral border of the scapula, after its rotation outwards by elevation 
of the arm, will be found suitable. 

Having selected the site, the skin, subcutaneous tissues, and deep struc- 
tures arc 'freely infiltrated with novocain and adrenalin (1- to 1 per cent). 
It is important, if the operation is to be carried out painlessly, that great 
care be taken to infiltrate down to and include the parietal pleura. The 
latter can be ensured in every case by steadily infiltrating as the needle is 
being thrust inwards until, on withdrawing the piston, gas comes freely Into 
the barrel. 

, .V small incision large enough to admit the trocar is made in the skin 
with a tenotome, the shield on the cannula is adjusted to the thickness of 
the chest wall, and the trocar and double cannula are thrust stcadilv through 
the intercostal space, into the' pleural cavity. .The trocar is then withdrawn 
and rejilaccd by the telescope, and the cavity ilhmiinatcd. The cannula is 
iicld with t1if-shierfl:fi'rih'ly pressed against the chest walH and the telescope 
now moves frcelv inwards and outwards. By movement of the instrument 
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Fig. 45, — View of normal appearance of Fig. 4(5. — Distant view of outer edge of 

inner surface of chest wall, ribs, and inter- hing and chest wall, 

costal spaces. 



Fig. 47. — Similar view to that in Fifj, 4G, but somewhat closer. 



Fig. 48. — Site of needle punctures from gas 
refills : they appear as small vesicles. 


Fig. 49. — ^Fibrous scar on siu-face of iDariotal 
pleura (? site of previous adhesion). 
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as a whole, lateral movement is obtained in addition, and by a combination 
of these movements the entire pleural cavity can be examined. 

The Normal Pleural Cavity. — In the first place, it is important to 
remember that in all endoscopic vision the area under observation depends 
for its appearance on the distance of the prism of the telescope from the 
object and on the brightness of the illumination. Bearing this point in 
mind, it will naturally follow that the variation in appearances of structures 
in the large pleural cavity will be considerable — much greater than those of 
smaller cavities such as the bladder. 

Fig. 40 shows the characteristic ajipearances of the normal lung when 
a ‘close-up’ view is obtained. It will be seen to be of a pale-salmon colour, 
with irregular areas of dark pigmentation, varying from grey to black, 
scattered irregularly. Small ^•essels can be seen in or below the visceral 
jjleura, and the whole surface glistens owing to the thin film of moisture 
covering it. As a whole the appearance closely resembles a higlily-polished 
marble. Various portions of the lung can be recognized, and Fig.^. 42, 43, 
and 44 show the outer edge, lower edge, and lower outer angle respectively. 

On turning the telescope towards the parietes a close view of the pleura 
will appear, as in Fig. 41, where the surface is of a much brighter pink colour 
and distinct blood-vessels can be seen. The white patches represent the 
reflection of the lamp from the moist surface. A more distant view can be 
seen in Figs. 45, 4G, and 47, where the inner surfaces of the ribs and intercostal 
spaces can be clearly defined. 

Turning downwards, the view is as represented in Figs. 43 and 44, where 
the darkened area of the left lower portion represents the parietes somewhat 
poorly illuminated, with the diaphragm bulging up in the lower right portion. 
The division between these two structures is the jjhrenieo-costal sinus, in which 
it is not uncommon to find a small quantity of fluid. 

Owing to the crowding of the lung about the hilum by the gas displace- 
ment. it is not possible to see structures in this situation unless they project 
considerably beyond the normal lung. 

Pathological Conditions in the Pleural Cavity. — The most common patho- 
logical conditions arising in the pleural cavity occur as a result of tuberculosis. 

The first is due to actual involvement of the pleura itself by the disease. 
I have not had this condition drawn, but it is quite a typical jiicture. Both 
layers of the pleura are considerably congested : the areas of pigmentation 
are hidden by a fine layer of granulation tissue, scattered through which small 
ty])ical greyish nodules can be seen. 

The second variety consists in the formation of adhesions between the 
two layers of pleura, not uncommonly overlying the site of a tuberculous 
cavity in the lung. These adhesions can be divided for practical purposes 
into three main grouj)s : (1) Large flat surface adhesions extending over a 
coni])aratively large area of lung surface and appearing through the endoscope 
as a fusion of the two layers. These arc most common at the ape.x. (2) Thin 
fihn-likc adhesions, which arc comparatively narrow when viewed from one 
aspect, but much broader from the other. This type can be seen oscillating 
during the examination, often synchronous with the heart-beat. Thev are well 
illustrated liy Figs, .50 and 51. showing the .same band from two directions 
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Fig. 50. — -jMernbrano-Hke adhesion stretcliing 
across field ; attnehments out of lino of vision. 


Fig. 51. — Same band ns in Fig. 50, but from 
another view at right angles to the former. 




Fig. 52. — Complete view of short band towards apex, with edge of 
another band at lower left oorner. 



Fig. 53. — Firm band-like adhesions, showing Fig. .54. — Pulmonarj’’ end of strap-hke adlie- 

pulmoiiary and pleural attachments. sion, with .small mass of graniilation ti.ssiie on 

lung above attachment, and parietesin distance. 
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at riglit angles to one anotlier. (3) Longer or shorter strap-like adhesions, 
firm, pale, and fibrous-looking. These are almost invariabh' spread out at 
each end, with a slighter narrower waist towards the middle. They appear, 
and are, much more firm than the former variety, and show little or no move- 
ment. They are well represented in Figs. 52, 53, 5'-l-, and in the last is a small 
quantity of granulation tissue, probably representing the site of rupture of 
another adjacent band by the introduction of gas. Figs. 48 and 49 are of 
some interest, the former representing the site of needle punctures which 
had been made to produce the artificial pneumothorax, the point of entry 
being now small cysts : and the latter a small area of scar tissue on the 
parietal pleura, possibly the site of a previously ruptured adhesion. 

Indications and Contra-indications. — ^The method is indicated for diagnosis 
in all cases in which there is any real doubt as to the condition present in 
the pleura ; foi' tumours growing from the pleura itself or projecting into 
the pleural cavity ; and for the division of adhesions preventing collapse 
of the lung during tlie tieatment of tuberculosis by artificial pneumothorax. 
This treatment is not considered in this communication. 

The contra-indications consist of inability to induce a fairly considerable 
pneumothorax, and the presence of acute septic infection of the pleura. If 
performed for tuberculous empyema, great care must be taken, and the 
instrument should be introduced into the upper part of the ])neumothorax 
cavity in order to prevent the subsequent formation of a fistnla. 

Complications. — The only complication, if such it may be called, that I 
have encountered, is the occurrence of a slight degree of surgical emphysema 
around the site of entry. The formation of a small quantity of fluid is quite 
common after induction of pneumothorax alone, and the frequency does not 
ajrpear to be increased after tlioracoscopy unless actual division of bands 
by the cautery is undertaken. 

In conclusion, I should like to thank my medical colleagues at the 
lirempton Hosjrital for the opportunity of carrying out these investigations, 
and to e.xpress my indebtedness to Dr. P. L. T. Bennett, late Assistant Resident 
Olliccr, for liis very excellent reproduction of the majority of the coloured 
drawings shown. 
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TWO RARE BONE DISEASES: HEREDITARY DEFORMING 
CHONDRODYSPLASIA AND CHONDRODYSTROPHIA FIETALIS. 

By J. RENFREW WHITE, Dunedin, New Zealand. 

The three cases recorded and illustrated in this note have eome under the 
writer’s care ivithin tlie last j^ear. Tlicy hai-e been considered woi-thy of 
reeord, partly because of the comparative rarity of the two diseases of which 
they are tj^jiical examples, but also liecause of the remarkable similarity of 
the clinical appearances presented in Ca.tcs 1 and 3 by two diseases of bone 
groM'th the essential natures of whicli have been regarded as almost 
diametrically opposite. 



Fig. hCk — C ase 1. Deforming chondrodysplasia. Note the symmetrical outgrowths 
from the metaphysial parts of the humerus, and the lower ends of the radius and ulna ; 
the deformity of the forearms, and the outgrowths from the ribs. 


Case 1. — A case of deforming chondrodysplasia (multiple cartilaginous exostoses 
or diaphysial aplasia). 

G. M., age 26, a farm labourer, was admitted to hospital on May 13, 1923, 
complaining of : (1) iNIultiple swellings in the neiglibourliood of the joints of the 
limbs that have been present since childhood ; (2) Limitation of the range of 
movement at the shoulders and in the forearms, notieed for the last few years ; (3) 
Pain on movement of the shoulders, of a few weeks’ duration. 

History. — ^The swellings were first noticed when the patient was a child, but 
exactly at what age he cannot now say ; they have been growing slowlj' ever sinee. 
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Fig. 50 . — Case 1. Deforming choa- 
drodysplasia. Xote tlie enlargements 
of the lower end of the ulna in each 
forearm 



Fig. 5T. — Ca?e 1. Deforming chon- 
drodysplasia. Symmetrical cartilagin- 
ous oiitgromlis from tibire and femora ; 
valgus position of feet from relative 
shortness of fibula?. 



Fig. 5S. — Ca.<c 1. Skinuram showing the *cxo-toris’ from the humenis. the swellings on 
the rib<. and the irregnlanties on the vertebral border of the scapula. 
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Fig. 59 . — Case 1. Showing the cxtrnordinnry oxitgrowtlus from the lower end of the itlnn, 
nctually invading tljc radius; tho rointivo .shortness of the ulna, witl) increased obliquit}’ of 
the wrist-joint ; the frocdoni from similar disturbances in tho mctncnrpiis. 



Fio. OD . — Case 1. TJiis shows well an ‘ exostosis ’ growing from tlie upper end of the 
femur, and the extraordinary* mass of irregular outgrowth from the crest of the ilium from 
the anterior to the posterior iliac spine. 
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"When 18 years of age, the swellings around the right knee and hip began to cause pain 
on walking, so that on Jan. 30, 1917, he was admitted to hospital, and the tumours 
were removed from these regions. During the last few weeks he has been getting 
similar pain on movement of the .shoidder.s. Prc\'ious histor}’ was negative, and no 
other cases have been kno^^m in the family. 

Ex-\jiik.vtion'. — T he patient is qiifte healthy looking, but is a partial dwarf, 
height only 4- ft. 6 in. There are present hard irregular bony masses of various 
shapes and sizes projecting from the following parts of the skeleton: (1) From the 
postero-internal aspect of the upper end of each humerus is a lump the size of a 
cricket ball {Figs, o.t and 58). (2) At the lower end of each ulna, growing 

backwards and outwards towards the radius is a rounded mass producing mechani- 
cally great limitation of radio-ulnar movement (Figs. 56 and 59). (3) Fusiform 
swellings on the fifth, sixth, and seventh ribs in the manunarj- line (Fig. 55). (4) 
From the vertebral borders of the scapula;, which are concave instead of convex 
inwards. (5) From the cre.sts of the ilia are projecting large irregular masses 
(Fig. 60). (6) There are sears at the hip-, knee-, and ankle-joints of the left leg : 

whilst in the corresponding parts of the other leg the exostoses are still present 
(Figs. 57 and 60). Fig. 57 shows well the flat-foot resulting from permanent ever- 
sion of the ankle-joints due to the disproportionate lengths of tibia and fibula. 

Oper.vtion. — O n May 23, 1923, the large single mass projecting from the upper 
portion of eaeh humerus was removed. These were slightly pedunculated ; their 
summits were covered with bursa;, and they were capped with a layer of cartilage ; 
the rest of the masses were formed of soft cancellous bone. The pathologist reported 
them as ‘ossifying chondromata '. 

Tlie most striking clinical characteristics of this case were ; — 
a. The symmetrical distribution of the outgi’owths from the metaphyses 
of the long bones of the limbs that develop in cartilage. 

h. The diminution of normal growth in length of the bones affected by 
the bony outgrowths ; this has resulted in a stunting of the patient's growth 
in height, the condition of partial dwarfism. 

c. This defect of growtii in length, however, has not affected the long 
bones of each limb segment equally ; both in the forearm and in the leg one 
of the two companion bones is shorter than the other. In the forearm the 
ulna is relatively diminished in length as compared with the radius, and ends 
in a curious ‘arrow-head’ lower extremity. It is noteworthy that, in addition, 
it is the ulna from which the bony outgrowths are chieflv growing (Fig. 59). 
In the leg the fibula is relatively shorter than the tibia, so that the plane of 
the ankle-joint is oblique and the foot is thrown into a valgus position. 

Case 2.. — A case of deforming chondrodysplasia in a boy of 7 years. 

Tin's is a case of ‘multiiilc cxosto.scs' in a schoolboy of 7 years. Here also there 
was no family historj' of .similar cases. For a year or two his mother had noticed 
didicidty in fitting him with boots, on account of lumps forming on the outer sides 
of his ankles : hut ajiart from this, he had sufTcred no disability. He came under 
the writer's observation owing to the detection of his disease by the school medical 
olliccr during a routine examination. 

This case differs from the first in the involvement of metacaiqials and 
])halangcs in the same process of abnormal bone development (Fig. 63). In 
all other respects the only difference between the two cases is one of degree. 

riiesc cases, then, arc well-marked examples of ‘deforming chondro- 
dysplasia . Instances of this disease have apparently been noted for centuries, 
but it is only comiiarativcly recently that attention has been specially directed 




Fig, Gl. — Case 2. * Multiple exostoses ’ around Fig. 02. — Case 2. * Multiple exostoses* Fio. 03. — Case 2. Deforming chon- 

tho knee-joint : lateral view. around knee-joint. Note the deformation drodysplasia affecting the metatarsals 

of tho head of tho fibula. and phalanges as well as tho lower ends 

of tho radius and ulna. 
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to it as essentially a speeific disorder of bone-grondli, the exostoses being 
merely the most obvious clinical sign of a peculiar disorder of endochondral 
ossification. 

As far back as 1853 Sir James Paget -n-i-ote : “ The last form of bony 
grov-ths that I shall mention comprises the instances in which numerous 
exostoses occur in the same patient. Of these last Ave may specially obserr e 
that the tendency to osseous overgrowth is often hereditary, and that its 
result is a sAmmi'etrical deformity. jMany similar cases of sAunmetrical and 
hereditary osseous outgroAA'ths might, I believe, be adduced : and all their 
history suggests that they are to be regarded clearly as related not less closely 
to malformations or monstrosities by excessive development than to the 
osseous tumours of Avhich I haA'e been speaking. Indeed, at this point the 
pathology of tumours concurs with that 
of congenital excesses of development 
and grondh.” 

In 1915, in the Journal of the 
American Medical Association, Ehrenfried 
gave a summarized account of GOO cases 
collected from 300 indiAndual communi- 
cations. He established it as a specific 
clinical and pathological entity, different 
from a condition of multiple tumour- 
formation. He showed the frequency of 
its hereditary and familial occurrence, 
and gave it the name ‘hereditary deform- 
ing chondrodysplasia’. 

The skiagrams of this present case 
woidd certainly seem to prove that the 
condition is essentially one of irregular 
overgrowth in width of the diaphysial 
cartilages, possibly due, as Sir .Arthur 
Keith suggests, to failure of the limiting 
action of the subperiosteal formation 
of bone. 

Case .1. — Chondrodystrophla fostalis 
(achondroplasia). 

Thi.s patient, a boy of 11 years, ivas 
admitted to liospital because of progressive 
diibculty in walking OAving to the boAving of 
the bones of his legs, 

lie ajjpeared quite normal at birth, but 
he Avas late in Avalking. IVlicn he aaws four 
or fiA’c years old bis legs began to bend. Three years ago his •iroAA'th, which 
hitherto had been A-erj- sIoav, seemed to slop altogether as regards his limbs. Mlien 
stripped and examined be presented a Uqueal picture of achondroplasia [Fig. 64). 
llis arms and legs arc A-ciy short in proportion to his trunk and head. The bilateral 
knock-knee, the bent legs and arms, the epiphysial SAvcllings, the short fingers AAith 
trident hand, the deformation of the chest Avail, and the lorfosis are all tA-pical. In 
ad<iition, he had marked permanent limitation of extension of both elbow-joints. 
Avith A'crA" great ligamentous laxity of wrist- and knee-joints. 
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Fig. — Case 3, Achondroplasia tvith 
deformities of the bones of the necessi- 
tating the performance of osteotomies. 


G 
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Fig. G5 . — Case 3. Chondrodystrophia foetnlis. Marked arrest of endochondral 
ossification about the knee. Tlie patella is well formed. 



Fig. CC.—Case 3. Chondrodystrophia foetalis, showing changes in the femora 
and innominate bones. 
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If Figs. 55, 56 and 57, and Fig. 64 be eomiDared, close similarity of 
appearances is to be made out. Both cases present short limbs — a condition 
of partial dwarfism : bony swellings about the epiphysial levels of the long 
bones of the limbs ; bending of the bones of forearm and leg : deformity of 
the chest, with prominent nodes at the junction of rib and costal cartilage : 



Fro. 07. — Cn<ic 3. Chondrodystrophia fojtnli?, showing the affection of the bone.s of 
the forearms and the bones of the hands, both metacarpal bones and phalanges. 

and limitation of full extension at the elbow-joints. The similarity in clinical 
ap]jcarancc is remarkable in view of the absolutely dissimilar nature of the 
defect in bone devclojjinent as seen by comparing Figs. 5S, 50 and CO, 
with Figs. 65, 66 and 67. 
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EXPOSURE OF THE HUMERUS AND FEMORAL SHAFT. 

By ARNOLD K. HENRY, DublIxV. 


The following simple exposures of the humerus and femur seem to ha^'e 



Fig. €S . — Dissection of tlie 
right arm seen from the outer 
side. The uncovered outer fourth 
of the brachialis appears between 
the biceps and supinator Jongus, 
and extends behind the pointed 
deltoid insertion. It can bo used 
as a buffer to protect the musculo- 
spiral nerve. Tlie occasional small 
branch of the musculocutaneous 
to the brachialis muscle is shown. 

A, Deltoid. B, Pcctoralis 
major. C. Brachialis. D, Biceps. 
E, Cephalic vein. F, Occasional 
branch of musculocutaneous to 
brachialis. G, Supinator longus. 
H, Musculocutaneous nerve. 


escaped formal description, though doubtless 
the first has been used 'unconsciously by many. 
I have found them more satisfactory than 
the methods usualh’’ cmploj’^ed ; the}’’ respect 
anatomy, give -wide access, and save time. 

THE HUMERUS. 

Exposures as a rule define structures to 
avoid, or else a^'oid them completely : the 
method in question is a compromise. It lays 
bare the front of the humerus from end to 
end, leaving the musculospiral ner^'e protected 
and concealed ; if further exposure is required, 
the nerve is directly available. 

Anatomy (F/g. 6S ). — The cephalic vein 
follows the outer border of the biceps and the 
inner border of the deltoid, piercing the deep 
fascia in the lower tliird of the arm. It 
receives two or more tributaries on its outer 
side : these must be dirdded. The humeral 
branch of the thoracic a.xis arter}'- accompanies 
the vein in the groove betu’een the deltoid and 

Fic. 60,— Cross-=oction 
tlirough mid third of nrm, 
showing the outer fourth cf 
the brachialis left uncovered 
by the biceps belly. This 
part of the brachialis is 
split in the direction of the 
broken pointer to expose 
the humerus. The musculo- 
spiral is safe. 

A, Cephalic vein. B, 

Biceps. C, Brachialis. D, 

Musculospiral. E, Triceps. 

the pcctoralis major, and gives branches to 
both muscles. The inner three-fourths of the 
wide brachialis muscle are covered by the 
biceps belly (Paulet) ; the wa}’’ to the humerus 
here is through the uncovered outer fourth 
(Fig. 69). The deltoid, arising in front from 
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the edge of the elavicle’s lesser curve, forms a thick unyielding curtain 
which gives, when pulled aside, a grudging revelation of the shoulder-joint. 
This is often the last successful thing it does. 

The cutaneous branch of the musculocutaneous curves forward at the outer 
edge of the biceps just where the belly joins the tendon of insertion. One 
of its filaments is cut in the upper third of the forearm. An inconstant 
filament from the musculocutaneous described by Luschka and Henle, but 
neglected by many more recent authorities, supplies 
the outer fourth of the brachialis muscle in its distal 
part. I have found it three times in ten arms. The 
other branches to tire brachialis are under cover of the 
inner portion of the upper half of the biceps belly. 

The mitsculospiral neree (tlie radial of the B.N.A.) 
runs deep in the plane of cleavage between the 
brachialis and the supinator longus (brachio-radialis 
of the B.X.A.). It reaches the outer side of the 
humerus one finger-breadth below the pointed inser- 
tion of the deltoid, and then curves very slightly 
forwards and down. Part of the nerve which lies 
behind the humerus is usually separated from the 
shaft by the pointed inner head of the triceps. The 
distal half of this retro-humeral portion, measuring a 
little more than an inch, is the only pai-t of the nerve 
in direct contact with bone. 

The Operation. — 

Position. — The patient lies with the limb close to 
his side and supported by the operating-table. The 
elbow is extended, and, wlien required, is flexed by 
an assistant. 

Incision. — For exposure of the shaft, the skin 
incision {Fig. 70) follows tlie cephalic vein from the 
coracoid tip to the bend of the elbow, and is con- 
tinued into tlie forearm in the mid-line of its upper 
third. The vein is exposed, and the outer edge of 
the biceps belly defined by dividing the deep fascia 
along its outer side. 

Partial e.xposurc of the bone may be obtained 
by shorter incisions, but these should never be short. 

Thus, to c.xpose the distal part of the shaft, continue 
the incision well into the ujjper third of the forearm, 
dividing the deep fascia with blunt-nosed scissors to avoid injuring the radial 
artery and the cutaneous terminal (radial) branch of the musculospiral nerve : 
this division of the fascia allows wide retraction of the muscles. 

Cut down on the humerus, first along the deltoid border : then divide 
the exposed outer fourth of the brachialis muscle longitudinally, a fincer- 
breadth from the outer edge of the biceps. This cut is directed" inicards to 
reach the humerus in the middle line {Fig. GO) ; it avoids Luschka 's filament 
to the brachialis, and sjilits the muscle where its fibres are longitudinal. The 



rnarks the ‘step-down’ at 
the acromioclavicular joint.) 
Expose (I) the deltoid at- 
tachment to the otiter third 
of the clavicle, (2) the inner 
edge of the deltoid, and (3) 
the outer edsre of the biceps. 
Continue the division of 
deep fascia throughout the 
upper third of the forearm. 
Split the brachialis as shown 
in 09. 
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outer strip of the brachialis, thus separated, forms a buffer whieh protects the 
musculospiral nerve from tlie rugine. The nerve is not seen if the front only 
of the humeral shaft is exposed, and tlie baek too can be cleared safely n-hile 
the nerve is eoncealed ; but should the surgeon wish, the musculospiral can 
be found one finger-breadth distal to the deltoid insertion by further mobilizing 
the outer portion of the brachialis and retracting it outwards and back ; the 
nerve then appears behind the upper fibres of the muscle, and the pull on the 
brachialis strip removes it just sufficiently from contact with the shaft to allow 
the rugine safe access to the bone. The nerve is most lax when the arm is 
adducted and the elbow flexed through 



Fig. 71. — Separate the split brachialis 
from the bone ; retract the inner and outer 
portions of the muscle. Relax it by flexing 
the elbow. The lower half of the bone is 
now exposed. In the figure the elbow-joint 
is opened and the coronoid process is seen. 
If exploration of the elbow-joint is not re- 
quired, check the cut in the brachialis two 
finger-breadths above the epicondyles. 

A, Brachialis (outer portion). B, Bra- 
chialis (inner portion). C, Coronoid pro- 
cess of ulna. D, Biceps tendon. 


Fig. 72. — Complete the exposure of the 
humerus by turning the deltoid outwards on 
o hinged chip cut from .the clavicle (^ee also 
Pig, 73). Tlie musculospiral can be found, 
if required, by detaching the part of the bra- 
chialis which extends behind the deltoid tip. 

A, Hinged chip of clavicle with deltoid 
origin. B, Coracoid process. C, Long head of 
biceps, D, Cephalic vein. E, Pectoralis major. 
F, Deltoid. G, Musculospiral. H, Biceps. 
J, Brachialis (outer portion). K, Brachialis 
(inner portion). L, Coronoid process. 


The incision may be carried through the brachialis to witliin two finger- 
breadths of the level of the epicondyles, without entering the elbow-joint. 
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The bone seen througli the split brachialis appears to lie at a considerable 
depth wlien the joint is extended. Flexion of the elbow to a right angle 
transforms this appearance, relaxing the muscle and leaving the bone widely 
aecessible in a shallow wound {Fig- 71). 

The front of the liumeral shaft is now exposed in its entire length, 
completely in its lower half, but above, the deltoid yields insufficiently to 
retraction and gives a mere glimpse of the bone. 

The Shoidder-joint. — This, with the upper part of the shaft and the 
tuberosities, can be exposed by continuing the skin incision outwards on the 
upper surface of the clavicle to the acromioclavicular joint, easily found by 
running the finger out along tlie 
clavicle ; the finger takes, as it 


third of the clavicle. With a 


were, a step down at the joint 
{Fig. 70). Expose the deltoid 
origin by reflecting the skin. 
Divide the fascia and periosteum 
on the upper face of the outer 






chisel, detach the edge of bone 
which gives origin to the deltoid, 
as far as the acromioclavicular 
joint. The deltoid can then be 


Fic. 73. — Cut the hinged cliip from the clavicle 
along the line shown in A. B, Turn the deltoid out 
upon the hinged chip. C, Recon«5titute the deltoid 
origin with two sutures which tie the chip back into 
place. 


turned outwards on a liinged 

piece of bone, like a sail on a spar {Figs. 72, 73). 

When the slioulder-joint has been dealt with, sutures passed through 
tlie muscle and round the clavicle lash the spar back into place, and recon- 


stitute the deltoid origin {Fig. 73). 


The Elboiv-joint. — This joint can be opened by extending the incision 
through the brachialis. The tip of the coronoid process and the trochlea 
are at once visible ; the head of the radius and the capitulum appear with 
adequate retraction {Fig. 71). 

Wlien the operation on the bone is flnislied, extension of the elbow, 
before suturing the fascia, closes of itself the wide wound in the muscle. 


THE FEMORAL SHAFT. 

Exposure of the femur from the outer side of the limb is j^opular because 
it docs not enforce reflection ; the surgeon cuts down on bone with a feeling 
that the femorals are safe. The inconvenient, unsightly, and bloody wound 
suggests, liowever. that security has been attained at a price, and with a 
certain disregard for structure. Tlic incision transects the oblique fibres of 
the vastus extermis, the goal of four perforating arteries, and of the large 
descending brancli of the outer circumfle.x : and unless the patient is main- 
tained in a lateral position, the surgeon works in discomfort. The method 
described here respects anatomy, is almost bloodless, and gives a m'de and 
convenient exposure. Over twelve inches of the shaft, from the level of the 
small trochanter to the lower epiphysis, arc freely available; the surgeon 
looks directly down on the front of the hone, and can see both sides of it 
in comfort. 
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Anatomy. — The strong fascia of the thigh is loosely attached to the thin 
sheaths of the rectus femoris and vastus externus. When it is divided the 
upper two-thirds of these muscles are easilj’- separated by the finger, which 
finds the inter^^ening plane of cleavage most easily a hand-breadth below 


the great trochanter {Fig. 74). 

Near the patella the aponeurotic fibres 
of the vastus fuse with the rectus tendon, 
preventing further separation by the finger. 
When the rectus femoris and vastus are 
retracted, the silvery surface of the crureus 
(vastus intermedins of the B.N.A.) (Fig. 75) 
appears, and sepai'ation of its longitudinal 
fibres reveals the femoral shaft. . 




Fig. 74. — Cut through skin and fascia 
along the dotted line, from the anterior 
superior spine of the ilium to the outer angle 
of the patella. Find the plane of cleavage 
between the rectus femoris and vastus ex- 
ternus one hand-breadth below tlie great 
trochanter, wdiere the rectus sinks into the 
angle between the sartorius and the tensor 
faseije. 

A, Tensor fasciae. B, Sartorius. C, Rec- 
tus femoris. D, Vastus externus. E, Vastus 
internus. 


Fig. 75. — Separate the rectus femoris 
from the vastus externus, exposing the cru- 
reus, which is crossed obliquel 3 ’ b^' a neuro- 
vascular bundle (the descending branches of 
the external circiunflex vessels and the nerve 
to the vastus externus). The arte^' shown 
above the nerve is the transverse circumflex 
branch h'ing in front of the reck of the femur. 

A, Nerve to vastus externus. B. De- 
scending branch of external circumflex artery’ 
(with veins). C. Crureus. D Rectus femoris. 
E, Vastus internus. F, Vastus externus. 
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Two structures must be considered before the bone is exposed. The 
first is an oblique neurovascular bundle which consists of the descendin 
branch of the external circumflex arter}', its companion veins, and the nerv 


to the vastus externus. This bundle is 
found a hand-breadth below the tro- 
chanter. The second stracturc, the 
suprapatellar pouch, extends for the 
same distance above the pointed ex- 
tremity of the patella. As each of these 
must be specially dealt with by the 
surgeon, they will be further described 
with the operation itself. 

The Operation. — 

Iiidsion . — The skin and deep fascia 
are divided along a line from the anterior 
superior iliac spine to the outer angle 
of the patella {Fig. 74). 

Planes of Cleavage . — The finger finds 
the interval between the rectus femoris 
and vastus externus, a hand-breadth 
below the great trochanter, and the 
muscles are separated by means of the 
finger, which may meet one or two 
vessels passing to the rectus ; these are 
caught and di\’ided. In the loAver third 
of the thigh the finger is checked where 
the aponeurotic fibres of the vastus join 
the rectus tendon, and the knife must 
be used to separate them. The blade is 
kept parallel to the face of the quad- 
riceps tendon, and a plane of cleavage 
will be found in this trilaminar structure, 
between the contribution from tlie rectus 
and that from the vastus, which permits 
their separation down to the patella. 
In septic conditions, however, the laminaj 
of tlie quadriceps tendon should not be 
separated beyond a level one hand- 
breadth proximal to the apc.x of the 
patella. A small protrusion of the 
siqjrapatellar poucli sometimes pierces 
the tendinous contribution from the 
vastus externus below this level, and 
may be slieed open. The synovial cav- 
ity of the knee might thus be infected. 
AVhen the two muscles arc mobilized 



Fig. 7G. — Mobilize and retract the neuro- 
vascular bundle. Split the crureus alonir the 
dotted line sho\m in Fig. ~o. AvoicT the 
suprapatellar pouch by checkinc the cut 
throuch the crureus one hand-breadth proxi- 
mal to the pointed end of the patella, 

A. Iliopsoas in.<crtion. B. Cnireus (split). 
C. Rectum femoris. 0. Vastas intenuLs! 
E, \ astiis externus. F, Suprapatellar pouch. 


and drawn ajiart they expose the silvery surface of the cnircus. 

The Xcurovascular Bundle . — The oblique descending branches of the 


01 aq 



90 THE BEITISH JOURNAL OF SURGERY 


external eireum/Iex 's^essels and tJie nerve to tlie -^-astiis cxteianis are now seen 
])assing across the crurcus from beneath tlie rectus femoris to strike the 
free edge of the ^"astus externus, into wliicli tliey sink. They run in a 
streak of fat, roofed tliin fascia, and ai'e easily mobilized bj'- drawing 
a knife along its lower edge ; thej"^ are retracted proximally {Fig. 76). 
The sui'geon can then cut to tlie bone through the upper i^ortion of the 
crureus. 

A large vein is often divided in tliis jjart of the muscle. 

The Suprapatellar Pouch. — This, extending a hand-breadth above the 
apex of the patella, is easil}’ avoided by checking the cut through the crureus 
above this level. The rugine works against the bone in a la 3 "er of fat, and 
separates the ijouch from the femur,* If necessaiy, a retractor can be slipped 

between the pouch and the bone, and 
llexion of the thigh, relaxing the quadri- 
ceps, gives access to the lower end of the 
shaft. 

When the two halves of the split 
crurcus are sej^arated from the bone and 
drawn apart, over a foot (32 cm.) of the 
femoral shaft is cx])osed — from the lower 
epiphysis to the lesser trochanter. At the 
inner side of the shaft the attachment of 
the muscles to the linea aspera is visible. 
If it is necessaiy to clear the linea aspera, 
the direction of the fibres should be noted ; 
the edge of the rugine should travel into 
the acute angle which they make with the 
bone. If the rugine is used in the opposite 
direction, it tends to leave the bone and 
tear into the muscle [Fig. 77 b). The 
direction of the muscle fibres varies, of 
course, at the same part of the bone. 
Thus the adductors travel down lo the femur, while the vasti and short 
head of the biceps travel down from the femur. These attachments are 
cleanh^ separated bj’^ jiroceeding with method. 

The surgeon should begin on the inner side of the linea aspera. The 
thin origin of the Amstus internus which constitutes the internal intermuscular 
septum (Poirier) is easilj’^ seen, and is detached from the linea aspera by Avork- 
ing the rugine up along the shaft. Tlie adductor insertions Avhich form the 
next laj'^er are then separated by using the rugine in the rcA'^erse direction. 

On the outer side of the shaft the rugine is Avorked up against the origins 
of the Amstus externus and short head of the biceps. The strong external 
intermuscular septum should be dealt Avith last ; its loAvest fibres are irregular^ 
arranged, but its attachment to the linea aspera can be exjDOsed to aucav by 




Fig. 77. — ^AA'ork the rugine into the 
acute angle A which the muscular attach- 
ments make with the bone. B shows how 
the rugine tears into a muscle when used 
in the reverse direction against the obtuso 
angle. 


* Attempts at separating the pouch from the quadriceps tendon will as a rule tear the 
pouch. (The pouch, of course, communicates with the knee-joint.) 
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drawing the vastus externus towards the back of the tliigh. If the surgeon 
then seats liimself for a moment with liis eyes level with the wound, the 
perforating vessels will be seen eoming through the arched openings of the 
septum ; and since the vessels are drawn backward in these roomy arches 
by retracting the muscles, they will not be injured when the septum is cut 
close to the bone. 

Counter-openings for drainage may be made with perfect safety by cutting 
down on the tip of a forceps passed between the outer moietj* of the crureus 
and the bone. The forceps follows the outer face of the external intermus- 
cular septum, and since, in the recumbent posture, this septum is almost 
vertical to the bed, drainage is exeellent. 

In conclusion I wish to express my thanks to Professor E. J. Evatt. 
D..S.0 , for the opportunity of working out these methods in the Royal 
College of Surgeons, Ireland, and to Mr. M. Barrj-, of the School of Art, 
Dublin, for his drawings of the operations. 



92 


THE BKITISH JOURNAL OF SURGERY 


A CAUSE FOR THE FREQUENT OCCURRENCE OF 
GANGRENE AFTER LIGATURE OF THE POPLITEAL ARTERY. 

•.-•J I 

By JOHN S. B. STOPFORD, JIanciiesteu. 

The frequency of tlie occurrence of gangrene after occlusion of the popliteal 
artery is -well known, and onl}’' recenth' Sir George IMakins^ has stated that 
“ injuries to the pojDliteal ^’essels enjoj' a more e^dl reputation than those 
affecting an}”^ other artery of tlie limbs ” ; yet the reason for this is by no 
means clear. Many ingenious explanations have been advanced at various 
times, but a vague reference to the inefficiency of the collateral circulation 
is the repl}*^ most commonl}’- received to any inquiiy as to the cause for the 
ver}'^ serious risk of gangrene after obstruction of the ])opliteal artery. This 
explanation apjDcars to be inadequate, and ])articularly unsatisfactoiy when 
it is recalled that gangrene is much less frequent after ligatui’e of the super- 
ficial femoral arteiy, although following this procedure the distal part of the 
limb must dei^end upon practically the same anastomoses. Makins records 
gangrene in 20-4 per cent after ligature of the superficial femoral, and in 
45-8 per cent after injury to the popliteal. 

An anatomical explanation for the very frequent incidence of gangrene 
consequent upon popliteal obstruction has for some time interested me, and 
an oppoi’tunit)^ of studjdng a patient suffering from this condition, through 
the kindness of my colleague. Professor E. D. Telford, suggested that I should 
place it on record. 

The patient was an electrician, age 50, who had ne^’er previously, to his 
knowledge, suffered a day’s illness. He first came under Dr. P. R. Cooper’s 
observation on account of the apijearance of diy gangrene in the left foot 
and toes. There had been an absence of pain, and there was nothing to 
suggest a cause for the ob^dous arterial obstruction. The AVassermann test 
was negative, no e^ddence was discovered of cardiac or renal disease, and the 
blood-pressure was not raised. 

After amputation through the lower third of the thigh. Professor Telford 
kindly permitted me to make a full examination of the limb. On opening 
the popliteal space an abnormal amount of fibrous tissue was encountered 
in the deeper part, and the vessels could not be cleared with the customary 
ease, which suggested some peri-arteritis. A complete obstruction of the 
popliteal arteiy, about three-quarters of an inch in length, was found at the 
level of origin of the inferior articular branches, and the orifice of each of these 
vessels was absolutely occluded. Microscopic sections through the obstructed 
part of the popliteal artery demonstrated the cause to be thrombosis ; but 
histological examination of the popliteal aboim the level of the lesion, the 
superficial femoral, and the anterior tibial arteries, failed to reveal any reason 
for the formation of the clot. 
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It is difficult at first to understand the reason for the onset of gangrene 
consequent upon a localized, and probab' 3 * gradualh" formed, obstruction of 
the popliteal arterj^ in a patient ■with otherwise health^’ vessels. Reference to 
the possible collateral circulation {Fig. 7S) seems to suggest the onh' service- 
able explanation. After occlusion of the popliteal arterj', the blood passes 
from above to the patellar anastomoses through the descending branch of 
the external cireumflex, the anastomotica magna, and more indirecth’ through 




Fjg. 7S. — Dincrains to illustrate collateral circulation after oLstruction of the popliteal 
nrton- (.-I in upper thinl, and /? in lower third). S.F., Superficial femoral arterj’ ; P., Popliteal 
arten- ; P.T.. Posterior tibial arten.- ; A.T., Anterior tibinl nrterj* ; E.C. Descending branch 
of cxtcnial circumflex arterj' ; A.R.T., P R.T.. Anterior and posterior recurrent tibial 

arteries; Sd.A., S.E A , Superior intenial and external articular branches; t.i.A. . \ E.A . 
Inferior internal and external articular branches; A.M.. Annstomoiica majrna arten.'; 
C.N.I., Comes nervi ischiadici branch of sciatic arterj' ; 4th Perf., Fourth perforating arten-. 
1. 2. 3, The three sets of arterial cominimicntions which have to be 'opened up’ wlien 
ob'^tniction occurs in the lower part of the popliteal arten,-. 


flic comes nervi ischiadici branch of tlie sciatic and the perforating arteries. 
If the obstruction occurs distal to. or at the level of. the crisin of the 
articular branches of the popliteal, the blood can onh- reach the Ic" and 
foot In- travci-sing the two recurrent bnmehes of the anterior tibial arten-. 
Since the latter vessels onl\- anastomose to ain- extent with the inferior 
articular branches, the blood coming from above, in order to reach tlie distal 
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part of the limb, lias to open up the fine communications between (a) such 
vessels as the anastomotica magna and the superior articular branches ; 
(h) the superior and inferior articular branches ; (c) the inferior articular 
branches and the recurrent tibial arteries. 

This means that to provide a collateral circulation, t/i?-ee anastomoses in 
succession must really be opened up, and in view of this it apjiears less sur- 
prising that injuries to the j^opliteal artery are so commonly succeeded by 
gangrene. In fact, when the small size of the normal recurrent tibial arteries 
is also recalled, and the frequent irregularity of the posterior one remembered, 
it seems more surprising that suflicient blood to maintain the life of the tissues 
er’er reaches the foot after ligature of the lower jrart of the popliteal artery. 

After ligatur’e of the sujoerficial femoral or ]3oj:)liteal above the level of 
the origin of the superior articular branches, only one set of anastomotic 
communications have to be opened up, since the blood can reach the popliteal 
through the main stems of the superior articidar branches and j^ass by normal 
channels to the leg and foot. 

The figures collected by iilakins thoroughly support the view put forward 
in this paper, as he discovered that, in injuries to the popliteal artery, the 
situation of the wound considerably infiuenced the occurrence of gangrene. In 
60 cases he found gangrene in 20 per cent when the injury affected the upper 
third (which is most proljably above the origin of the superior articular 
branches), in 40 per cent in the middle third, and in 35 per cent in the lower 
third. These percentages show— as my e.xplanation would lead us to con- 
clude- -that the occurrence of gangrene is only as frequent after obstruction 
of the iq^per third of the impliteal artery as after obstruction of the 
superficial femoral, but if the course from the articular branches through 
the popliteal to the anterior and posterior tibial arteries is impeded, the 
risk of gangrene is A'Cry markedly increased. 


REFERENXE. 
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‘MESENTERIC CYSTS’ : WITH A REPORT OF TWO CASES. 

By T. TmSTIXGTOX HIGGIXS .ystj ERIC I. LLOYD, Lon-dox. 

The first knomi case of a mesenteric cyst was deseribed by Benevieni, the 
Florentine anatomist, in the 16th century. Since that time about 250 cases 
have been published, chiefly by surgeons. These cysts are found rarely, 
and their etiolog}' is so uncertain tliat it seems worth while to record the 
following example which occurred recently in tlie hospital practice of one 
of iis (T. T. H.). The oppoi-timity has been taken to describe at the same 
time a second case which, though clinically very different, presents points of 
similarity to the first which Ave think suggest a close relation between the 
two, or at least constitute a useful parallel. We propose to describe these 
cases in detail, to give a short summary of current views on the etiologj', 
symjitomatology. and treatment of mesenteric cysts, and to discuss the rela- 
tionship Ijetween the two eases and such views. 

CASES. 

Case 1. — C. O., a boy, 5 years old, was admitted to the Hospital for Sick 
Children, Great Ormond Street, on May 24, 1923, suffering from an undiagnosed 
abdominal swelling. The historj- given by his j>arents. who were well educated, was 
that the child was •perfectly well' until three weeks before adrrussion, when a 
swelling was accidentally discovered in the left side of the abdomen. This swelling 
was entirely s>an])tomless, and they had noticed no change in the child beyond 
slight irritability and a tendency to tire easily. His appetite was normal, he was 
not getting thinner, and there was nothing to suggest implication of the alimentar\' 
or urinarT,' tracts. 

O.x ExAniN.\Tiox. — The child was normal cxccjit for his abdomen, which was 
enlarged asjTnmctrically. .-V very large mass could be felt occuprtng the whole of 
the right side of the abdomen, jiassing across the mid-line into the left umbilical and 
lumbar regions. It was distinct from the liver and sidecn, and its surface was smooth. 
It felt tense, but not definitely cystic, and was inunobile. The swelling was painless 
on examination, and dull on percussion, except where intestine lay in front of it. 
X mys demonstr.itcd a retroperitoneal tumour pushing the intestine forward, but 
nothing atmonnal could be felt per rcctxim. and the blood and urine were normal. 
Dr. R. S. Frew reported that the heart and lungs were also normal. .An exact 
diagnosis could not be made, but a sarcoma of the right kidney and an encysted 
tuberculous ])critonitis were considered possible. 

Oi'i'.uATiox. — Explomtoiy lajiarotomy was carried out (T. T. H.) on Alav 31. 
and the swelling cx])osed through a right rectus incision. During the operation 
14 07,. of cit rated blood were given intravenously. The swelling was found to be a 
veiy large unilocular cyst lying rctropcritoncally behind the termination of the 
superior mescntcrie arter\- : this artery and its accompanying vein were stretched 
across the cyst, which lay between the ascending colon on the right and the small 
intestine on the left (,stc Fig. 79). Complete removal was obviously impossible, so 
the cyst was tairped, and 3.7 07 . of turbid brown odourless fluid, s'hinmiering m'th 
cholesterin erx-stals. were removed. Below the main cx'st and in the ileocsecai angle 
of the mesenterN- were many thin-walled smaller cysts the siz.e of a split pea and 
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containing a clearer fluid. Tliese were probably simple dilated serous spaces" in the 
mesenteiy caused by the pressure of the tumour. It was decided that marsupializa- 
tion was the only feasible method of treatment. Accordingly the cyst wall was 
freelj' incised, the contents were completely evacuated, and the cavity was sponged 
out with gauze ; finally the edges of the opening were accurately sutured to the lower 
half of the abdominal wound. A large drainage tube was inserted into the cavity 
of the cyst, and the upper half of the abdominal wound was closed in the usual waj’. 
At subsequent dressings the cavity was plugged with gauze soaked in flavine in 
liquid paraffin in the hope of inducing intraeystie adhesions. 



Fig. 79. — Mesenteric cyst (dingrammatic). 


The child made an uninterrupted recovery, and was discharged on July-30. He 
was seen a month later, and was then quite well ; the wound was firmly healed; 
there was slight thickening to be felt beneath the scar, but the abdomen was other- 
■wise normal on palpation. He was seen again in Ajjril, 1921, when his condition 
was excellent. 

Pathology. — ^The fluid removed from the cyst showed the characters usual 
in these cases, and the report was as follorvs : “Very bloodstained, specific gravity 
1217, no trypsinogen, etc., no sugar or bile pigment, albumin present more than 
4 per cent”. The sediment was chiefly blood, and the fluid was sterile on culture. 
A section of the cyst wall showed “a thick wall of fibrous tissue with an endothelial 
lining”. 

The features v'e wish to emphasize in this ease are : the large size of the 
tumour, its lateral position and immobility, the doubt M’hether it was solid 
or eystic, and the presence of secondary smaller cysts. ® In other respects 
it was true to type, even in that a correct diagnosis was not made hefoie 
operatioir. 

Case 2. — (We are indebted to Jlr. H. .1. Waring- for permission to publish this 
case.) C. C., a married woman, 45 years of age, was admitted to St. Bartholomew s 
Hospital on Jan. 28, 1921, with a history that eighteen years previously she ha 
noticed a lump in the abdomen. This was said to have been diagnosed as oophoritis , 
the swelling was thought to have disappeared, and the patient remained quite we 
until 1911, Avhen the sw’elling reappeared. In August, 1920, there w'as a sud en 
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increase in its size, accompanied by discomfort but not by acute abdominal pain : 
there were never any urinaiy sjTnptoms ; she had complained of irregular men- 
struation ■with increased loss since 1911. 

Ex-vjux.vtiox. — On inspeetion of the abdomen there ■was a ■\dsible srvelling in 
the right In-poehondriac and right lumbar regions, the size of an ostrich’s egg. It 
■(vas fluctuant, there was a band of resonance between it and the liver, and on 
palpation the swelling cordd be distinguished from the liver. Although cystoseopy 
showed both kidneys to be working normally, it was thought that she was suffering 
from a right-sided hydronephrosis. 

Operatiox. — On Feb. 1, 1921, an exploratoiy operation was performed through 
a right lumbar ineision by Mr. Harold IVilson. A large cystic s^velling was found 
Iving in the perinephric tissue in relation to the upper pole of the right kidney. It 
was not attached to the kidney or suprarenal body, and lay outside the tunica 
propria of the former. Seven pints of greenish-bro^wn fluid were evacuated through 
a canmda, and the cyst wall was dissected out and removed. The wound was drained 
for twenty-four hours, and was healed when the patient left the hospital three weeks 
later.* 

Pathology. — A section of the cyst wall showed “purely inflammatory struc- 
ture with no e'^'idence of renal tissue". The fluid removed at operation possessed a 
Kreasy sheen and contained eholesterin ciystals. Its specific gra\'ity was 1020, the 
reaction was neutral, and the fluid coagulated spontaneously on standing. On 
culture it proved to be sterile. It contained red blood-corpuscles and a considerable 
quantity of albumin, and cffcr\-esced with sodium hypobromite. 

Althoiigli the last statement is etndenee of the presenee of urea, it does 
not prove tliat tlie fluid in tlie eyst was derived from urine : it is well known 
that tlie blood, eerebrospinal fluid, saliva, and probably most of the other 
body fluids contain urea, but that the percentage in urine is five to ten times 
that in the blood (20 to 40 mgrm. per cent in health). We have no quanti- 
tative figures on the interesting question whether the cyst contents were in 
this respect nearer blood or urine, nor has this point been investigated, so 
far as we know, in other cases. The only observation we have found in 
this relation is that of JoiieSj^* who found urea 0-3 per cent in fluid from a 
mesenteric (not pararenal) cyst. This is. approximately, the same as in 
blood. The case we have described was labelled ‘ iiararenal cyst but its 
exact pathology remained in doubt. 


GENERAL REMARKS ON MESENTERIC CYSTS. 

ETIOLOGY. 

What is meant by the term Mesenteric Cyst ? — It often happens, when 
a condition of obscure origin is under consideration, that the nomenclature 
and classifications in general use arc as diverse and unsatisfactory as the 
altenqits to cxiilain the disease, and it is certainly so with mesenteric cysts. 
Broadly speaking, any cyst occurring between the layers of. or in close relation 
to. the mesentery might be included under the heading ‘mesenteric’. Thus, 
many of the published classifications embrace a varietv of evsts (e.g.. hvdatid. 
malignant, and dermoid) whose only common attributes are their cvstic 
character and intramcscntcric position. Iljcmatomata of the mesentery, which 


’Oil N’ov. 11, I9ea, the patient wrote that she w.as perfectly well. 
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maj' follow injuiy in the absence of a pre-formed cyst, certainly account in 
rare instances for mesenteric tumours, but they are not true mesenteric 
cysts and onlj^ call for consideration in differential diagnosis. Such adjec- 
tives as l3mrphatic, chjdous, sanguineous, though frcquentl}^ used, merely 
denote accidents which maj'^ befall anj’- cj'st, and though picturesque they have 
no precise bearing on the problems of etiologj^ and sein'e no usefnl purpose. 
It is therefore necessary to extract from the general’ mass common to nil 
classifications the group of Avhat maj’’ be called ‘true’, mesenteric cysts, for 
it is with this groujr onh’- that we are now concerned. Before proceeding to 
this, it is convenieirt to consider some of the classifications which have been 
suggested, and three of the simpler and more recent of these are given below. 

1. In 1900 Dowd® published an important paper and adopted the 
following : — 

a. Embrj'onic cj'sts. 

b. Hj’datid cj’sts. 

c. Cj’stic malignant disease. 

This was amplified bj^ A3'er,® who added two more groujrs : — 

d. C3'sts arising from the glandular structure of the intestinal wall. 

e. C3’sts of the normall}’ jrlaced retroperitoneal organs. 

2. Niosi® in 1907 subdivided Dowd’s embiyonic group thus : — 

a. C3-sts of intestinal origin : B3’ sequestration from the bowel during develop- 
ment ; From Meckel's diverticulunr when it arises from the concave side of the gut. 

b. Dermoid C3’sts. 

c. C3'sts which sjjring from retroperitoneal organs (e.g., gemrinal epithelium, 
ovar3’, Wolfiian or Mullerian bodies). 

3. A more recent classification, that of Carter,® though evidenth' based 
on Dowd’s, is as follows : — 

a. True mesenteric C3'sts : Embr3’oc3'stomata ; Enteroc3'stomata ; ? Obstruc- 
tive. 

b. Dermoids. 

c. C3’^stic malignant disease. 

d. Parasitic. 

We are not here concerned with parasitic or C3'’stic malignant disease, 
and the3^ nia3r be dismissed. So also ma3’^ true dermoids ; but it is interesting 
to notice in passing that no retroperitoneal or mesenteric dermoids have been 
reported in the male,®’® though the3’' liave occurred in the testis,® which is 
originall3' a retroperitoneal organ ; this has been held as evidence that an 
ovary is resp)onsible for the true dermoid Avhen it occurs in the mesenteiy. 

True Mesenteric Cysts. — -We have now restricted our field to those 
C3'sts which occur in or near the mesenter3'^ and Avhich are not malignant, 
dermoid, or iDarasitic, and do not arise in aiw normalh^ retroperitonea 

organ. It is to the origin of these that we must noAv turn our attention. 
The3^ haA’e been found at ever3'^ time of life, from the foetus to SO 3^ears o 
age, though most commonl3’^ from 10 to 20 3'ears, and occur in both sexc^ 
Avith a slight preponderance of female oA’^er male. The3'^ are usuall3^ foun 
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near the terminal portion of tlie ileum, though they have also been deseribecl 
in the mesentery of the jejunum, the caicum, and appendix, and all parts of 
the eolon ; at least one occurred in close relation to the stomachd” Of 2S 
cases published between 1900 and 1912, all wei’e in the mesentery' of the small 
bowel, with a proportion of ileum to jejunum of about 3 to Id^ 

The cyst often possesses an epithelial lining, thougli this is by no means 
invariable, and in a large cyst is frequently destroyed, presumably by the 
internal pressure exerted upon its walls ; in one specimen the lining epithelium 
remained only here and thered- When present it is generally of simple 
columnar type, but may be stratified, or rarely ciliatedd^ The wall of the 
cyst varies in thickness and composition ; fibrous tissue predominates, but 
there may be a few unstriped muscle fibres or occasionally a complete repro- 
duction of the structure of some part of tlie alimentaiy tract (vide infra). 
The typical fluid-*^ from a mesenteric cyst is “ a pale, clear, straw-coloured 
fluid of sjjecific gravity 1015 or 1016, contains a large amount of albumin, 
and is alkaline in reaction Blood, cell debris, and cholesterin are also 
usually present. !Multi]fle cysts are rare, though cases ha^•e been recorded, 
by iNIakins* amongst others. 

What is the origin of these cysts '? 

1. Lympiutic. — F or many years the accepted idea was that they arose 
from obstruction and subsequent dilatation of a IjTiiph-vessel in the mesen- 
tery. This A'iew has been largely discarded in England and America, but, 
until recently, had its adliercnts in France.^®’ 

2. WoLFFi.\x Remxaxt. — I n 1900, Dowd“ reintroduced and elaborated 
the suggestion that tliese cysts are due to inclusion of remnants of the Wolffian 
body in the developing jjcritoneal folds. Eight years previously, Braquehaye^^ 
had stated tliat “ they ” (i.e., congenital mesenteric cysts) “ may come from 
rests of the Wolffian body ”, and had referred as autliority to Auganeur’s These 
d'.dgregation (Paris, 1SS6) ; Ijut it was Dowd's paper that focused attention 
upon the subject. Dowd gave instances of sequestration in many organs, 
and concluded that these cellular relics behind the peritoneum might push 
their way between tlie leaves of the mesentery, and — liable as tliey are to 
undergo cystic degeneration — might give rise to cysts in the position in which 
they arc usually found. He attributed the origin of most true mesenteric 
eysls to this developmental accident, but admitted that some might arise 
as diverticula from the intestine. This view has met with general favour 
and lias been widely accepted, though some writers*- regard tlie develop- 
mental error as jiriniarily “ an anomaly in the coalescence of the peritoneal 
mesenteries ”. Xiosi* described a case in which he found nodules of supra- 
renal tissue in the walls of a mesenteric cyst, but this would be more 
ilhiniinating if it were not. as it seems to be. a unique observation. The 
fact that the cyst is so often solitary apjiears to us to afford definite sup- 
])ort to the view of their origin held by Dowd. 

3. Divr.i!Tici i.A. — 

a. Intestinal. — There is. however, good evidence that some of these evsts 
arise as diverticula from the intestine; these arc enterogenous evsts, and 
constitute the group of ‘cysts of intestinal origin' in Xiosi's classification 
(p. 9S) and the ‘cnterocystomata' in that of Carter (p. 9S). This is a serious 
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rival to the ‘embryonic’ A'iew, and requires further notice. It has been shown 
that intestinal di^'erticula occur regularly in the embryo of the pig, rabbit, 
and man. In one human embryo of 23 mm., Lewis and Thyngi® fovincl 33 
‘pockets’, and in an older specimen -IS. These were all diverticula of the 
small intestine, and in no human cmbiyo did these authors find them aloni; 
the border of the large intestine or vermiform process. Again, WallmaTin^' found 
37 diverticula in a piece of small intestine -IS cm. long, and 30 of these were 
between the laj^ers of the mesentery ; but lie also found some present in the 
large intestine. The duodenum is perhaps the commonest situation, and it 
is said that diverticula here occur frequently.^® Since intestinal diverticula 
do occur in the human embryo, it requires no great imagination to suppose 
that, Ijdng between the la3’-ers of the mcsentciy, the\’- might become separated 
from their origin and form true mesenteric c^'sts. 

Miller’s casc^^ seems to prove that tliis docs occur : a female infant of 
four daj’’s died from a voh’ulus caused bj' a mesenteric ej'st whose lumen did 
not communicate with the gut, but whose wall was directlj’^ continuous and 
identical in composition with the small intestine, from which it had undoubtedly 
arisen as a diverticulum. Other good examples of enterogenous cysts are 
given b}’- Hunter'® and Van dcr Bogert.® It ma,v be difficult in some cases, 
^rherc a few scattered plain muscle fibres arc jrresent in a wall of a cyst, to 
decide whether or not it is enterogenous ; but when a regular arrangement 
of muscle fibres at right angles to one another can be demonstrated, and 
when the structure of the alimentaiy canal is exactly reproduced, even to 
the presence of villi on the inner wall of the C3’^st, there is a very strong 
presumption that it arose in this wa3'. 

b. Meckel. — C3’^sts might arise enterogenousl3’’ in a second wa3', from, a 
persistent jMeckel’s di^'erticulum, or fronr a persistent portion of the vitelline 
duct. This is a structure rvhose position varies, for it ma3'^ “ originate from 
an3'^ part of the gut and apparentl3'^ from 3113’^ aspect ” (Miller, loc. cit.) ; but 
its average situation is stated to be 4-3 inches proximal to the ileoca;cal valve. 
Although Meckel’s diA^erticulum is present in onl3’’ 2 per cent of individuals, 
there is no authorit3^ for thinking that microscopic remnants of the duct are 
as rare. In order that this explanation ma3’^ be applied to C3^sts between 
the layers of the mesenteiy, it is necessaiy that the duct should have arisen 
on the concave side of the intestine. 

Thus, if the enterogenous C3mts be considered to arise both as intestinal 
diverticula and as growths from Autelline duct remnants, a situation “ in the 
upper bowel would favour the former, and in the lower bowel the latter 
(Miller, loc. cit.). This statement can only be applied to C3'sts arising in the 
true mesenteiy, but it is excejitional to find them elseivhere^ In a recent 
liaper in the British Journal of Surgery, MacAule3’^®® described a case of 
congenital ileocsecal cyst, and gave particulars of ten others dating from 1886 
which he regarded as forming a definite group. In his example the c3^sts 
were almost all near the ileocmcal angle, and probably most of them arose 
from the ileum. It seems possible that these are enterogenous cysts which 
have pushed their way into the lumen of the gut. Their walls seem similar 
to those of the enterogenous cysts cited above, and A3'er’s case,® whicli 
JlacAuley gives as one of his series, was anatomicall3’^ outside the caecum. 
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MacAuley, however, distinguishes them from other mesenterie cj'sts, thougli 
lie does not consider their pathology. Professor Sir Arthur Keith, who 
reported on the specimen, regards it as an enterogenous ci'st, but does not 
discuss its relation to mesenteric cysts. 

Summary. — 

1. True mesenteric cysts are not malignant, parasitic, or dermoid, but 
form a separate group in which are included the majority of all ‘mesenteric 
cysts’. 

2. Their origin is still in doubt, but it seems probable that there are two 
classes : — 

a. Cysts of embryonic origin arising from mesodermal remnants 
incarcerated behind the developing peritoneum and subsequently 
migrating forward between its layers. 

h. Cvsts of intestinal origin : (i) Arising in most cases as diver- 
ticula from the bowel during development : (ii) Possibly derived 
sometimes from persistent portions of the vitelline duct. 

3. Some anomalous and hitherto unclassified cysts, such as the ‘para- 
renal’ example described as Case 2. are true mesenteric cysts which have 
developed from mesodermal remnants behind the peritoneum, but which, 
unlike the ordinary clinical mesenteric cyst, have not moved anteriorly into 
the developing peritoneal folds. 

It is important to distinguish the cysts of which we speak from the large 
cysts of the kidney which occur generally singly and quite apart from chronic 
nephritis, congenital cystic disease, and echinococcus infection ; these are 
cysts of the kidney substance proper, and may communicate with the pelvis 
or contain fiuid closely allied to urine, whereas the pararenal variety is 
definitely outside the kidney, and. though they may indent its substance, are 
not attached to it, and contain the characteristic fluid pre\iously described. 
Pararenal (or paranephric) cysts are very rare, and have received scant notice 
in the text-books. There is no mention of them in Keen's Surgen/, and only 
a lew lines in some of the standard works on urologr-. Thus. 3Iorris, Garceau, 
Thoinson-Walker. and Kidd all refer briefly, to them, and allude to a possible 
origin from Wolfiian body remnants ; but no attempt seems to have been 
made to associate them particularly with mesenteric cysts, nor does their 
close resemblance, and that of their contents, to mesenteric cysts seem 
to have received due notice. 


SYMPTOMATOLOGY AND DIAGNOSIS. 

The clinical aspects of these cases are of considerable surgical interest, 
and accord with the size, situation, and character of the cyst. Quite often 
the picture is that of a .symptomatically silent abdominal tumour, thoush 
if this is of large size there may be associated discomfort. On the other 
hand, signs of subacute intestinal obstruction may be present, viz., attacks 
of distention associated with colicky abdominal pain and vomiting. In either 
case acute symjdoms may su]5crvcne at any time, and then indicate the onset 
of obstruction due to any of the complications. The classical clinical simi 
IS tile Itimour: this corrc.sponds in position to the anatomical site of the 
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mescnlciy, and is, generally, more or less central in position. It is smooth, 
rounded, and eystie, though this last jioint may not he easily determined 
in the case of a tense cyst felt through the abdominal ^vall. In the typical 
example the mobility of the tumour is the striking feature, and this is usually 
greater in the transverse than in the vertical direction, in accordance rvith 
its mesenteric attachment. General wasting is not a characteristic of the 
condition, even when a large tumour is ])rcscnt and obstruction of the 
lacteals might be ex]iectcd. 

Tire differential diagnosis may he considered briefly under two heads: 
(1) Diagnosis from other intra-abdominal tumours ; (2) Diagnosis between 
individuals cysts. 

In a typical case tlie situation, mobility, and general characters of the 
tumour may localize it with probability to the mesentery, and serve to distin- 
guish it from otlicr abdominal swellings, c.g., ovarian or kidney tumour^ Its 
cystic character may also be clear, but even then the exact nature of the 
tumour can only be surmised. It should usuall}^ be possible to exclude 
parasitic and malignant cysts ; but a tuberculous abscess in the mesentery 
may present all the features enumerated above, and indeed, in childhood 
at anj" rate, is the most common type of ‘mesenteric cyst’ to be exposed by 
operation ! 

An Italian writer-^ has made the following pathetic pronouncement on 
the subject of the diagnosis of mesenteric cysts : we give Braquehaye’s French 
translation ; “ Sans sc torturer autant et inutilcmcnt I’csprit, la seule chose 
a faire est une laparotomic cxploratricc ”. 

Though it is admittedly a very difRcult diagnosis to make, yet there are 
cases where, once suspected, a mesenteric cj'st should be diagnosed. Obviously 
the attempt ought always to be made. 


COMPLICATIONS. 

Because of their surgical importance it is necessary to enumerate the 
comjrlications to which these cysts arc liable. Often enough it has been at 
ojoeration on a puzzling ‘acute abdomen’ that the existence of an unsuspected 
mesenteric cj’st has been reA’ealed. 

1. Intestinal obstruction is the most frequent and the most serious o 
the commoir complications. In a small serics^^ of 17 enterogenous cysts, 
acute obstruction occurred in nearlj'^ 50 per cent, whilst the group mor- 
tality of 35 cases of obstruction due to this cause was 35 per cent. 
The methods by which it may be brought about are mechanical, anc 
include volvulus, intussusception, kinking, adhesions, and a narrowing oi 
occlusion of the gut by pressure of the tumour or stretching of the intes- 
tine oA'er it. 

2. Peritonitis, when it occurs, is a sequel to the above. 

3. Hremorrhage into the cyst lias caused death. 

4. Ruiiture of the cyst may’’ also cause death (Timbal, loc. cit.) ; hut 
there are two cases of recoveiy^-> following what seems to have been siion- 
taneous rupture of the cyst into the bowel. 

5. Torsion of the cyst. 



MESEIs^TERIC CYSTS 


103 


6. If a mesenteric cyst occupies the pelvis, it may itself become impacted, 
or may sive rise to symptoms varying with the organ upon which it presses. 


TREATMENT. 

It has been stated above that spontaneous recovery has followed rup- 
ture of a mesenteric cyst ; nevertheless it is clear that surgical treatment is 
called for in every case, 'even though an exact diagnosis may not have been 
made before operation. The treatment required is governed by the urgency 
of the case, thus : — 

1. The Acute.— This comjirises the abdominal emergencies which may 
be due to any of the complications already enumerated : treatment in such 
cases follows the ordinary lines without necessarily permitting an attack on 
the causal cj’st. 

2. The Subacute or Chronic. — In this group are the ordinarj' uncom- 
plicated cases ; these require an operation for the removal of the cyst, or, 
if this is impossible, some procedure which will relieve sj-mptoms and give 
hope of cure. The following methods have been used : — 

a. Aspiration. — This is no longer practised except as a stage in more 
radical operations. , 

h. Enucleation of the Cyst. — This is the ideal treatment, but is not always 
possible. 

c. Resection of the Involved Segment of Intestine. — Partial resection is 
sometimes necessary to extirpate a cyst, but it is a severe undertaking, and 
in these cases carries a mortality of 60 per cent.^i 

d. Drainage by Mar.mpialization. — The cyst wall is sutured to the abdominal 
])arietes. and some operators, lioping to induce adhesions and obliteration of 
the cavity, apply caustics to the wall of the cyst. 

Certain objections have been raised against enucleation and mai-supial- 
ization ; these may be set out as follows : — 

Objections to Enucleation. — (a) That it is a more difficult and dangerous 
operation tlian marsupialization ; {b) That it is sometimes impossible to 

aeeomiilish because of extensive adhesions, tlie large size of the evst. or its 
intra-intestinal position ; (c) That it is liable to damage the intestinal vessels 
and nerves : (d) Tliat it may injure the solar jilexus. We liave been unable 
to find statistics on the operative mortality sufficiently recent to be of 
value. Braquch.ayc. in 1S92, gave that of enucleation as 40 per cent, and 
of drainage as G or 7 per cent : but ilillcr (loc. cit.), in 1913. records ten 
emieleations without a death, and simjile drainage must nowadays have a 
very low mortality. 

Objection.'; to Drainage by Marsupialization. — (o) That the cyst wall is 
not reniovcd and that there is consequently no guarantee of cure : (b) That 
couvalc'.ccncc is long and a jicrsistcnt sinus may result ; (c) Tliat post- 
operative coiniilications are liable to follow, notably intestinal obstruction. 
The fii-st and third would be serious disadvantages if they occurred at all 
livquently ; but cure is .almost invariable, .and post-operative complications 
are exfreniclv mre. 
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Summary. — 

a. Either simple enucleation of the cyst or marsupialization of its wall, 
and drainage of the cavity, should be practised in eveiy uncomplicated case. 

b. Enucleation is the operation of choice, but only when it can be done 
without resort to intestinal resection. 

c. Jlarsui^ialization and drainage should be performed in the remaining 
cases. It is an old operation — Pean in 1880 is said^® to have been the first 
to establish it as the appropriate surgical treatment for mesenteric cysts — 
but it is easy, safe, and universally applicable. 

Care should be taken not to overlook undraiired loculi or secondary 
cysts, and strong caustics should not be used. 

CONCLUSIONS. 

1. True mesenteric cysts are to be distinguished from other cysts found 
in the mesentery ; their occurrence in this situation is not a topographical 
accident (cf. hydatid and malignant disease), but bears an important relation 
to their etiolog}' and pathology. 

2. To this group belong the greater number of mesenteric cysts. 

8. Their origin is still in doubt, but the e^•idence that some true mesenteric 
cysts are enterogenous and arise primarilj'- as diverticula of the alimentary 
tract is very strong and must be accepted. 

4. The view which attributes the origin of enterogenous cysts to per- 
sistent remains of the ^dtelline duct is a possibility, although one restricted 
by the anatomical position of the duct. It cannot at present be considered 
proved. 

5. The embryonic (Wolffian body remnants) explanation is attractive and 
applicable to a mesenteric C 3 "st irrespective of its position. This view rests 
onl}"^ upon strong probabilitN^ and is, b\' its verj' nature, difficult of proof; 
nevertheless it appears to us to afford the most plausible explanation of the 
origin in the majority of cases. 

6. These c)"sts are diagnosed with difficultv, but thej'^ are amenable to 
surgery, although thej'^ are liable to cause complications which greatlj’^ increase 
the danger to life. 

7. The first of the two patients whom we have described was found to 
have a Wpical though large mesenteric cyst. In the second the ej'^st was 
irear the upper pole of the right kidney^, though it was clearty not attached 
either to the kidnej'^ or to the suprarenal body ; its macroscopic and microscopic 
characters were identical with those of a mesenteric cj'st. We suggest that 
this also was arr example of so-called mesenteric cyst, aird that it arose from 
remains of the Wolffian bodj”^, and hence came to occupj’’ a situatiorr in close 
relation to the kidne 3 ^ If it is admitted that this cj'st, which bears such a 
close resemblairce to the mesenteric ej'sts, arose in this wa}^ then it seems 
to lend additional support to Dowd’s explanation of the origin of mesenteric 
cysts. 

8. Whether oj' not this is so, the term mesenteric cyst is a bad one, even 
whe 2 i applied to the true cysts which we have discussed. Cuneo^- in 1909 
suggested ‘ paraperitoneal ’ as an improvement in nomenclature, and, if furthei 



MESENTEEIC CYSTS 


105 


investigation slioulcl re^'eal a common pathology for some of the ill-defined 
^•arieties of retroperitoneal cysts, it may be that this word will be usefuUy 
employed in a wider sense than its author intended. 
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ON THE ATTEMPTED PRODUCTION OF AN ‘ASCENDING’ 
RENAL INFECTION IN RABBITS.* 

By S. C. DYigS and B. C. JIAYBURY, London. 

It was shown by one of us (D.) in a previous eommunication^ that, using the 
Staphylococcus aureus, it was an easj”^ matter to bring about an infection of 
the kidney in the rabbit by way of the blood-stream. The present series of 
experiments was undertaken with the view of ascertaining if it were possible 
to bring about an ‘ascending’ infection of the kidney, using the term in the 
sense of an infection passing with the urine by a re^'ersal of the usual 
direction of flow from the bladder into the ureter and thence into the renal 
tubules. The Staphylococcus aureus having, for reasons stated in the report, 
been used in the previous investigation, was also made use of in the present 
instance. 

The problem naturallj' divides itself so as to fall under two heads : (I) The 
possibility of infection of the ureter from the_ bladder ; and (II) Tire ureteric 
infection being established, whether it can pass by way of the luhiina of the 
tubules into the kidne}'. 

Various workers have obtained results indicating that fluid may pass 
from the bladder into the ureter rvith com])arati\'e ease. Thus Lewin and 
Goldschmidt^ using milk, and Courtadc and Albarran® using Indian ink, 
reported that regurgitation took place from the bladder into the ureter in 
rabbits ; and Kretschmer'' reported filling of the ureter from the bladder, 
demonstrable by X rays in four out of eleven children investigated. These 
results seemed to indicate that infection of the ureter from the bladder should 
be an easj^ matter. Such, however, was not found to be the case. 

I. ATTEMPTED INFECTION OF THE URETER FROM 
THE BLADDER. 

The first step was to 2U’oduce a cr'^stitis ; this irror'ed more difficult tlian 
was anticipated. The simple injection of organisms into the bladder was 
first tried. 

ExrEniAiENT 1.^ — One c.c. of a thick emulsion of Staphylococcus aureus in 
broth was injected b3' means of a glass catheter into the bladder of a male rabbit. 
Specimen of urine obtained bj' catheterization tAventj'-four hours later showed no 
pus-cells, but gave a free growth of the organism on cidture. Seventj'-two hours 
later a further specimen showed a diminished number of colonics on culture ; one 
week later organisms were absent from the urine. 

The exireriment was repeated on several occasions and, although tlie 
length of time during which the organisms remained joresent in the urine 
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differed in individual cases, the results -were all substantially the same. Tire 
organisms disappeared from tlie urine in a few days, and none of the animals 
treated in this way showed any signs of illness. 

Simple introduction of organisms into the bladder having pro^’ed a 
failure, so far as infection of that viscus, much n\ore so of the ureter, was 
concerned, the question of apjilying trauma to tlie bladder with the hojoe 
of rendering it more susceptible to infection was next considered. The intro- 
duction of turpentine lias been shown by various workers to be a liighly 
successful agent for this purpose. The effects of this irritant are well described 
by David,® and it is obvious from his account that the damage to the mucous 
membrane produced bj^ it is such as to render infection of the blood-stream 
from the lumen of the bladder an easy matter. Since it was particularly 
desired to avoid any possibility of infection by this route, this agent was not 
employed. An attempt was made to provide a reservoir of organisms in the 
bladder, so that the viscus would be submitted to a continuous inoculation, 
the organisms in the reservoir being out of reach of the protective mechanism 
of the bladder wall. To this end a piece of porous earthenware soaked in an 
emulsion of living staphylococci was inserted into the bladder ; but this was 
found to produce excoriation of the mucous membrane, which again intro- 
duced the possibility of spread of infection by the blood-stream. Choice was 
finally made of a piece of soft Turkey sponge. The following is typical of 
several experiments : — 

Expeiu.-muxt 2. — Under ctlier ana;sthesia the bladder was exposed by a supra- 
pubic ineision and opened transperitoneally through its anterior superior surface. 
The urine was swabbed out, and a piece of Turkey sponge about the size of a pea 
when coin])rcsscd, but capable of expanding to about 2 cm. in diameter, was intro- 
duced. Ten drops of a thick emulsion of staphylococci in broth were allowed to 
fall upon the sponge, by which they were at once absorbed without having come 
in contact with tlie edges of the wound in the bladder wall. The bladder was then 
sutured with a seromuscular stitch, the suture line being covered by a small peri- 
toneal fold containing fat, and the suprapubic wound closed. 

I’orty-cight hours later the rabbit appeared in fair health. Urine withdrawn 
by catheterization contained pus-cells and gave staphylococci on culture. On the 
fifth day from operation the animal was killed. On opening the bladder, which 
was contracted and contained very little urine, the sponge was not found, hartng 
a]>iiarcntly been voided : the mucous membrane was very swollen and oedematous ; 
the ureters, kidneys, and all other organs showed nothing unusual, either to the 
naked eye or microscopically. Pus-cells were jrresent in such urine as could be 
obtained from the bladder, and it gave a free growth of staphylococci. 

It might have been anticipated that the above method of incising the 
bladder wall iransircritoncally and then inserting a living culture of organisms 
would almost certainly give rise to peritonitis, or infection of the bladder 
wound, or both, with a consequent blood infection. It was hojred. however, 
that the organisms would remain in the sjiongc for an hour or so. and would 
not be difinsed by urine all over the bladder, until the wound had liad time 
to become scaled by clot. The .success of this mctliod was shown in practice 
in that, although the experiment was performed some six times for one rca.son 
or another, in no instance did the j)eritoneum become infected, and in onlv 
one did an abscess form in the bladder wound ; this last ease is described 
more fully later {IC.rpcrhtu'ni G). 
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Tlie abo^'e ex2Deriment was repeated twice, and always with substantiallv 
the same results. In every instance an inflammation of the mucous mem- 
brane was produced, though in no instance was the sponge found in the 
bladder post mortem. Apparently the j^rcsence of the foreign body containing 
organisms in its mesh, even for the short time that it was in the bladder, was 
callable of rendering the mucous membrane suscejitible to infection by the 
coccus. In every instance sections of the ureters and kidneys were cut and 
examined microsco])ically, but beyond some cloudy swelling in the tubular 
ejhthelium of the latter, no evidence of infection could be detected. 

AYith a A'icw to demonstrating the organism, if present at all in the 
kidne5"s, these were, in one case, removed -immediately after death and 
incubated overnight in a sterile Petri dish ; sections wei-e then cut and 
examined for organisms. In the prcvio\is investigation one of us (D.) had 
found this to be a particularly successfid method of demonstrating living 
cocci when iiresent in the kidney, but in this case there was a negative 
result. 

As it might be objected that sufficient time bad not elapsed for infection 
to pass from the bladder to the kidneys, a vesical infection was produced in 
two I’abbits (Ea'periment 3) in the manner described above, and the animals 
were allowed to survive. Pus-cells and organisms had disappeared from 
their urine by the tenth day. and, at post-mortem at the end of a month, 
the kidneys of both were ]ierfectly normal. 

The above exiieriments showed that, whatever may be the case as to 
jrassage of urine from the bladder back into the ureters, the production of 
infection in this way docs not occur readily, if at all. David thought that 
he secured evidence of infection in this way ; but, as pointed out above, he 
used turpentine to render the bladder susceptible to infection, thereby opening 
the road for blood-borne infection to take i^lfi^e. It is noteworthy that 
Draper and Braasch® could find no evidence of regurgitation from the bladder 
into the ureter, even when considerable ju'essure was used, and after slitting 
uj) the mouth of the ureteric opening in the bladder wall. They attached 
even more imiiortance to the si^hincteric actir'ity of the lower end of the 
ureter than to the valvelike arrangement of the oj^ening of the ureter into the 
bladder. 

Carmine Injection into Bladder. — ^In one experiment a tentative effort 
was made to effect the 2>assage of an easily recognizable inert substance from 
the bladder into the ureter, as follows : — 

Experisient 4. — Under ether anxstliesia the bladder of a large rabbit yas 
exposed ; it was found dilated with urine ; 1 c.c. of a thick emulsion of carmme 
was introduced by means of a catheter, and the urethra ligated. The abdominal 
incision was temporarily closed, and the animal kept under light ether ana;stliesia 
for four hours. At the end of that time the bladder was again exposed, and foun 
to have become considerably more distended with urine. The ureters showed no 
signs of dilatation. The rabbit was killed and, in order to prevent any relaxation 
of the v^esico-ureteric opening after death, plunged at once into Kaiserling s solution. 
When thoroughly fixed, the bladder and ureters were opened. No trace of eannine 
staining was present in either ureter, indicating that, in spite of the tension m le 
bladder caused by obstruction of the urethra, no regurgitation of the urine la 
occurred. 
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Such a single experiment cannot be conclusive, but it agrees vith the 
findings of Draper and Braasch. 

Effect of Trauma on Susceptibility of Kidney to Infection of Bladder. 

— Attention was now directed to the effect of trauma in rendering the kidney 
susceptible to infection from an infected bladder. 

A subtle form of trauma seemed to be offered by temporary or permanent 
occlusion of the ureter. Lepper," using B. coli, found that, although organisms 
injected into the blood-stream in the dosage used by her did not, under 
ordinary circumstances, make their appearance in the urine, they did so if 
the ureter of one kidney were temporarily occluded ; this she believed to be 
due to trauma caused to the kidney by even temporan,' closing of the ureter. 
Some evidence as to the nature of this trauma is given later. The following 
experiment was performed : — 

ExTERniENT 5. — Under ether anaesthesia the ureter was exposed through a 
median abdominal ineision, and a bulldog clip applied at about its middle. The 
wound was then partially closed, but in such a manner as to leave the handle of the 
clip protruding, and 1 c.e. of an emulsion of staphylococcus was introduced by 
catheter into the bladder. The wound with the clip protruding was covered by a 
sterile dressing, and the animal left for one hour. At the end of that time the clip 
was removed and the wound finally closed. Fortj- hours later urine removed by 
cathetcrization showed no jnis-eells and gave only a few colonies of staphylococci 
on culture. Thereafter s])ecimens of urine showed nothing abnormal. 

This experiment was repeated once. On killing the second rabbit, some 
scarring and consequent contraction of the ureter at the site of application 
of the clip, but insufficient to cause complete occlusion, was found ; the 
ureter above this point, and the pelvis, were both somewhat dilated, but 
there was no sign of infection of the kidney. 

On the assumption, which as subsequent experiments showed was not 
justified, that any trauma to the kidney jrroduced by obstruction of the ureter 
would be ])rogresslvc, it was now determined to infect the bladder, to give 
the infection ample time to reach the lumen of the ureter, and then to 
ligate that structure. It was hoped that the disturbance produced by the 
obstruction of the ureter would be effectual in bringing about a renal 
infection. 

Ivxi'Eiti.MENT 0. — In the manner described above, a cystitis was brought about 
by the introduction of infected Turkey sponge. Five days later, under ether 
aiueslhesia. and through a median incision, the left ureter was ligated in two places 
and a t)ortion removed from its middle. The wound was then closed. Eight days 
later the animat, which for .some days past had shown signs of illness, was killed. 
.Vt aiitopsy the left kidney was found to be greatly enlarged and to show collections 
of pus beneath the caiisule ; the ])cl\ns and ureter were both enormously dilated 
on section, the dilated pelvis was found to be filled with pus. and areas of siippuration 
wem apparent tmeking through the kidney substance from i)elvis to capsule, under 
\vhich were sevenil abscesses of all sizes. Three septic infarcts were to be seen in 
the ,sid)stance of the kidney (Fig. SO), 

tultures of pus from the left jiclvis gave a free growth of Slaphylococcus aureus : 
eultun's from the heart blood and right renal pelvis were sterile. From the bladder 
\irine, sta])hylocoeei were grown. 

On opening the bladder, an abscess was found surrounding the sutures in the 
wall of the organ. 
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111 this exiieriment a severe infeetion of the kidney had been brouirht 
about ; as to the mode of this infection, tliere ivere tivo possible explanations. 
In the first place, it might be assumed that the cocci had made their ivav 
from the bladder into the ureter before it ivas ligated, and that after occlusion 
of that structure they had produced tlie infection of the kidney, weakened 
as a result of the operation. This explanation is hardly probable, inasmuch 

as the segment of ureter 
removed five days after 
the bladder was infected 
^vas quite normal on iniero- 
seopical examination, indi- 
cating that no infection 
was present in the ureter 
at the time that structure 
was ligated. In the second 
place, the renal infection 
might be explained as hav- 
ing been borne from the 
abscess in the bladder wall 
by the blood-stream. The 
jiresence of septic infarcts 
in the kidney offered sup- 
port to this second view. 

This experiment was 
repeated, and in three other 
experiments (7, S, and 9) the infection of the bladder was brought about at 
the same time, two days and one week respectii'ely prior to the occlusion of 
one ureter. Experiments S and 9 were each performed twice. In none of 
these further experiments was an infection of the kidney procured, and in 
none of them was any infection of the operative wound in the bladder 
Iiresent, such as was described under Experiment 6. 

Early Changes in Kidney following on Occlusion of Ureter. — At this 
point it seemed desirable to obtain some first-haird information as to the more 
immediate effects of occlusion of the ureter upon the kidney. In Experiments 
10 to 15, the ureter was exposed under ether anaesthesia through a median 
incision and a ligature applied at the junction of the lower and middle thirds. 
This procedure was carried out without in any way touching either the 
kidnej'- itself or its A'essels. The importance of this is indicated hereafter. 
The abdominal wound Avas then closed, and the animals AA'ere alloAved to 
surviA^e for one hour, tAvo, three, and fiAm days, and one and tAVO Aveeks res- 
pectiAmty. In cA'ery instance the animal AA'as killed at the end of the time 
stated, the kidncA’ remoA’ed at once and put into Kaiserling’s solution, and 
onty sectioned after it had become hard. 

Experijient 10. — Animal killed one hour from time of obstruction of the 
ureter. On cutting open the kidney after fixation, the pehus and ureter Avere found 
greatly dilated. The renal papilla AA'as flattened out and the medulla compressed, 
but the cortex shoAved no diminution in thickness. On microscopical examination 
the most striking change Avas the presence of numerous areas of hseraorrhage ; these 




Fig. so. — Ab.sc0.s5 formation in Experiment C. Outline 
figuro sliows size of unaffected kidney. 
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were most plentiful in the eortex and boundar>- zone, and appeared to be due to the 
rupture, following upon overfilling, of the intertubular capillaries : the presence 
of great ensorgement of the veins in conjunction with comparative emptiness of the 
artLies suggested obstruction of the venous outflow as the cause of these hemor- 
rhages. So far as could be ascertained, this obstruction was due to pressure exerted 
by the tense walls of the greatly dilated pehis upon the arcuate sj'stem of veins in 
the kidney. The tubides of cortex and medulla alike were greatly dilated, obriously 
as the result of the jjressure of the secreted urine witliin them. 

Experijiext 11. — Animal killed twentj'-four hours from time of ligation of the 
ureter. Macroscopically the appearances were verj' similar to those in Experiment 
10. The walls of the pehis were greatly swollen and dark red in colour, and the 
urine retained in the pehis was dark brown and contained many red blood-eells. 
microscopic examination showed no increase in the areas of haemorrhage described 
under Experiment 10, but in other respects they revealed a further advance of the 
state of affairs seen after one hour's ligation : the dilatation of the tubules, more 
particularly those of the cortex, was greatly increased ; the medulla showed further 
signs of the influence of the pressure exerted by the contents of the dilated pehis, 
the tubules in this area, as they approached the papiUa, showing a sharp bend due to 
the stretching of the medulla and flattening of the papilla ; tlus bend had apparently 
resulted in the occlusion of the tubules, thus, to a large extent at any rate, cutting 
off the lumina of the cortical tubules from any direct connection wth the ca\ity of 
the pelvis. 

Experiments 12, 13, 14, 15. — Ureter obstnicted for tlu-ee, five, and seven days, 
and two weeks. maerosco])ically these all showed the same features as described 
under Experiments 10 and 11. Tbs pehis showed little increase in size in any of 
these experiments on that attained after twenty-four hours' obstruction ; the sub- 
stance of the kidney itself, however, showed a slowly progressive dilatation, 
accompanied by great stretching and flattening of the medulla, though even after 
two weeks' obstniction a deep strip of cortex remained, spread out over the dilated 
renal sinus. .After the third day the venous congestion became progressively less 
and less, wiiilc the areas of haemorrhage had completely disappeared at the end of 
a week — apparently as the result of absorjition. By tbe end of two weeks the 
dilatation of some of the tubules of the cortex had become extreme ; others were 
comjjrcsscd and had their lumina occluded : the compressed tubules tended to occur 
in well-dcnncd areas, mapping out the areas in which dilatation of the tubules had 
occurred, the result of this arrangement being to give a honeycomb appearance to 
sections of the cortex as viewed through a hand lens. This progressive dilatation 
of the tubules speaks for a continued secretory activity on the part of the kidnev. 
the urine thus secreted being to a large extent retained in the tubules as the result 
of the flattening of the medullary- tulndcs and their angulation, as pointed out under 
Experiment 10. The cells of the dilated cortical tubules were flattened, but other- 
wise appeared healthy ; the epithelium of the compressed tubules also stained well, 
but in some of the tidmles the ba.scmcnt membrane had disappeared, presumably 
indicating the first stc]) towanls the dissolution of these tubules. The glomeruli 
showed no dilatation. 

Tlic above experiments show tliat tlic most striking of the more immediate 
effects of obstruction of the ureter on tiie kidney is not. as miglit be e.xpected. 
I lie onset of a progressive degeneration of the secreting tissue, but, on the 
eontrary. an almost immediate, sudden trauma in the shape of interstitial 
local Inemorrliages. witli a strong tendency to recovery. In order to be sure 
that these haunorrliagcs arc due directly to ligation of the ureter, it is. of course, 
essential to ligate that \'csscl as is described above, without liandling the 
kidney. .Any such method as delivering the kidney through a loin incision 
prejiaratorv to ligating its ureter produces extensive luemorrliagcs and masks 
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the effect of the ureteric ligature. Tliis production of traumatic hienior- 
rhages must be borne in mind in all experiments upon the kidney involving 
ligature of the ureter, and, taking it into consideration, the most probable 
explanation of the infection of the kidney in Experiment G -would seem to be 
that it was carried by way of the blood-stream from the abscess in the 
bladder to one of the haemorrhagic areas in the renal substance. 


II. INFECTION OF THE KIDNEY FROM THE URETER. 

Attempts at producing an ‘ascending’ infection of the urinary tract from 
the bladder having given only the above negative or equivocal results, 
attention was now directed to the possibility of the j^assage of infection from 
the ureter into the kidney. 

ExrEniMENT 10. — Under ether anicsthesia the ureter was exposed through an 
abdominal incision and ligated at the junction of the lower and middle thirds. A 
glass cannula was inserted into the proximal end of the ureter, and the ureter divided 
below the point of insertion of the cannula. The jiroximal end and cannula -were 
brought out through the abdominal wound, Avhich was then sutured and sealed -vvith 
collodion ; 1 c.c. of an emulsion of staijhylococeus was introduced through the 

cannula into the ureter, the ureter ligated just above the cannula, and the latter 
removed. The introduction of organisms into the ureter was carried out in 
this way to avoid contamination of the jrcritoneal cavity, which in no instance 
occurred. Forty-eight hours later the animal was killed. The kidney was found 
greatly swollen, with numerous and extensive subcapsular abscesses about the 
lower pole ; in fact the condition closely resembled that of ‘surgical kidney’, -with 
the difference that owing to the ligature of the ureter the pelvis was greatly 
dilated with pus. 

The problem now was to determine whether the infection had ‘ascended’ 
in tJie strict sense of the term by way of the lumina of tlie tubules into the 
renal substance, or whether infection of tlie kidney had been the result of 
direct spread into the interstitial tissue ; tlie appearances of abscesses under 
the capsule, while the main mass of pus was confined to the pelvis, suggested 
that a real ‘ascent’ of the infection might have occurred. Jlicroscopie 
sections, howe-^^er, did not confirm this vie.w ; these showed the medulla 
stretched out and compressed b}'^ the mass of pus and urine in the jiclvis ; 
the epithelium of the tubules in immediate relationship to this pus was 
necrotic, aiiparentlj'- as the result of sjjread of toxin into the tissues, the 
necrosis grading off into degeneration, and then into cloudj'^ swelling, as 
the neighbourhood of the pus rvas left. In places the infecting cocci, by 
reason of the dissolution of the epithelial lining of the renal sinus, had 
gained access for a very short distance into the interstitial tissue of tlie 
medulla ; but nowhere could pus-cells or cocci be demonstrated in the 
lumina of the tubules. 

The abscesses under the capsule at the lower pole were found to be due 
to the direct spread of the infection from the pelvis through a rupture in the 
epithelium of the sinus, where it was reflected from the pelvis on to the papilla, 
and thence up under the capsule, without affection of the underlying cortex. 
It was conjectured that this ru23ture had been brought about by the use o 
too great an amount of emulsion for the injection, and of too gi-eat force m 
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its performance, TJiis "U'as confirmed in a further experiment {^Experiment 
17). in which onlv 0-2 c.c. of the staphylococcal emulsion was used ; in this 
case, although the same infection of the pelvis was produced, the subcapsular 
abscesses were absent. 

Carmine Injection into Ureter. — Since experiments with living cocci 
necessitated the early destruction of the animal, and moreover produced 
prog^essi^■e changes of a rather uncontrollable nature, they were repeated 
using a suspension of carmine ; the use of this material made it possible to 
leave the animal for as long as wished after its introduction, in order to give 
ample time for it to find its way from the pelvis into the kidney, were it 
capable of so doing. 

In the first of these experiments, Xos. IS and 19, 1 c.c. of the carmine, 
used in a hea'vy emulsion in distilled water, was introduced into the left ureter, 
which was thereafter ligated, in the manner described above : the animals 
were killed twenty-four and forty-eight hours respecti\'ely from the time of 
the injection. In both cases the appearances after death were vein' similar ; 
but, since they were more striking in the rabbit which had been allowed to 
survive for forty-eight hours, this alone will be described. At po-st-mortem. 



Fic. SI. — Mode of spread of carmine from pelvis out under the capsule in 
Experiments 18 and 19. 


the pelvis and ureter as far as the ligature were found greatly dilated and 
filled with carmine ; at the lower pole of the kidney was a deeply stained area 
caused by the appearance of the carmine beneath the capsule (Fig. 81). On 
laying the kidney open after fixation, it was apparent that this subcapsular 
staining had been produced by tlic direct passage of the carmine from the 
pelvis, out beneath the true renal capsule, without its having entered into 
the substance of the kidney at all. 3Iacroscopically the kidney showed 
the usual llattening of the medulla, but no evidence of carmine within its 
substance. 

On microscoiiic examination it was at once evident that, as in the first 
experiments in which living cocci were used, the amount of the injected 
material had been too great and that rupture of the epithelium lininfr the 
renal sinus had been effected (Fig. 82). It was through such a rupture'^ that 
the carmine had passed out from the ))clvis beneath the capsule coverino- the 
hnver j)olc of the kidney. Microscojnc examination of the sections showed 
rupture of tlic ciiithclium. not only at tlie junction of the pelvic wall and 
caiisulc. but also over the surface of the kidney bounding the renal sinus. At 
some of these points of ru])ture of the epithelium lucmorrhage had occurred, 
and in one of them a mixture of red corpuscles and carmine granules was to be 
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seen actvtallj'^ lying within the interstitial substance of the kidney {Fig. 83). 
Further examination of this kidncj' revealed granules of carmine lying Avithin 
A’essels, sometimes free, sometimes contained Avithin the lining endothelium, 
and in many cases at some considerable distance from the site of the hemor- 
rhage ; it AA-as not possible in cA'eiy instance to be sure if the A'essels concerned 
AA’ere lymijhatics or capillaries ; some Avere undoubtedly blood-A-essels, and 
the probability is that both AA'cre implicated. Furthermore, a number of 
the conA’oluted tubules in the immediate neighbourhood of the carmine- 



containing haemorrhagic areas shoAved numerous minute granules of carmine 
Avithin their lining epithelial cells {Fig. 84). In no instance AA’as a granule of 
carmine detected Avithin the lumen of a tubule, though some of the tubules 
contained a pinkish homogeneous substance {Fig. 84, A) AAdiich ma}’^ liaA'e been 
albumin stained by carmine secreted in solution in the alkaline urine and 
coagulated by the fixathm. These appearances might seem to indicate that 
the carmine had been taken up the blood or lymph or both from the 
carmine-containing hsemorrhagic area, and AA'as in course of being excreted 
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by tlie tubular epitlielium : a more probable explanation is that the appear- 
ances were due to vital staining of the bioplastic gi'anules of the epithelial 
cells by the carmine. 

■Whatever may have been the manner in which the carmine granules 
reached the epithelium of some of the convoluted tubules, it was quite e^udent 
that none of it had reached the interior of the kidney by passage from the 
pelvis up the lumina of the tubules. 



Fi«. S3. — Burst iup of canninc throupli epithelium of rcnnl sinu.s nnd into interstitial 
tissue of kidney in Erp^ritnents IS nnd JR. Hrematoxylin staia. 


.\ furllicr experiment. Xo. 20. in which only 0 3 c.c. of the emulsion was 
used and the animal was left for five days in order to give the carmine everv' 
oijportunity of jiassing from the pelvis into the kidney, confirmed this ^-iew. 
In this animal no rupture of tlic epitlielium of the renal sinus was found post 
mortem, and. altliough the pelvis was full of the emulsion, no trace of it could 
be delected in the kidney, cither macro- or microscopically. 

Ihirns and Swartz. using dogs, report that they found no difiiculty in 
bringing about tlic passage of Indian ink from the ureter into the kid'nev. 
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The}" state that in animals killed half an hour from the time of the injection 
under a hydrostatie pressure of six inehes of a small amount of this substance 
into the ureter, they Avere able to demonstrate the ink “ in the collectini" 
tubules, the distal eoiiA^oluted tubules, the aseending and deseending limbs 
of Henle’s loop, the proximal convoluted tubules, the capsule of Bowman, in 
the spaces between the tufts of the capillaries of the glomeruli, and in the 
capillaries themselves”. 



Fig. 84. — Hiph-power drawing of portion of Fig. 83 within circle, showing carmine-stained 
grannies in epithelial cells. A, The pink substance referred to on p. 114. 


The difference between these findings and those given above in con- 
nection Avith carmine injections is so striking that it A\’as considered necessary 
to repeat the experiment, using Indian ink, AA-ith a aucaa' to ascertaining if 
there is any radical difference in the behaA’iour of the tAA’o substances. 

In Experiments 21 and 22 Indian ink AA'as alloAA-ed to floAv b}" graA'ity from 
a height, in the one case of 6 inches, in the other of 9 inches, into the ureter, 
AA’hich had been cannularized. The pressure AA-as kept up for half an hour, 
the animal being all the time under light ether anaesthesia. At the end of 
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tliis time tlie ureter was ligated, the animal killed, and the kidney ^emo^ ed 
and fixed. In both cases the findings were identical. The pchfis was filled 
with the ink, but the most careful microscopical examination failed to sliow 
the entrance of a particle of the injected material into the tubular system of 
the kidney. 

DISCUSSION. 

The uniformly negative result of all the experiments described above, 
performed with the view of bringing about the passage of cocci or camune 
granules, or Indian ink. from the pelvis into the renal tubules, points to the 
conclusion that the renal papilla stands guard over the tubular system of the 
kidnev, acting as a A'alve, passage through which in the reverse direction is a 
matter of impossibility. If the results described above are correctly inter- 
preted, it would seem that an ‘ascending’ infection of the kidney, in the sense 
of the passage of infection from the pelvis into the renal tubules, can never 
take place. 

In Expei-imenis 16, 18, and 19, however, the possibility of infection of the 
kidney from the pelvis in a manner other than the direct passage of infected 
urine in the reverse direction into the renal tubules was demonstrated. These 
experiments showed tliat by a sudden increase of the fluid pressure within 
the pelvis it was possible to effect a nipture of the epithelium of the renal 
sinus. Such a rupture occurring at the junction of the pehde wall and renal 
capsule allowed the passage of the pelvic contents outwards underneath the 
capsule, and in the jn'csence of an infecting agent might give rise to a condition 
indistinguishable from a clinical ‘surgical kidney’. It is probable that an 
increase in the jjressure within the pelvis, to a height sufficient thus to bring 
about a nipture of the epithelium lining the renal sinus, could only be 
caused by a mechanical injection such as was used in the experiments. It is 
jiossibly conceivable that such an effect might be produced by a sudden 
stoppage of the urinary passages such as may occur wth a stone in a ureter ; 
but even that is conjectural. There can, however, be little doubt that in 
therapeutic irrigation of the pehns through a ureteric catheter it would, by 
flic use of sufilcient force, be easy to bring about such a rupture of the 
epithelium of the sinus. It seems quite possible that exacerbations of renal 
infection sucli as arc sometimes seen following on pehn’e irrigation may be 
due to this cause. The c.\])crimental results provide indications for caution 
in so far as the volume of irrigation fluid used and the degree of pressure 
under wliich it is injected arc concerned. 


SUMMARY AND CONCLUSION. 

series of experiments is described, designed, if possible, to bring about 
an ascending’ infection of the kidney, using the term 'ascending' in the 
sense of an infection jiassing into tlic kidney via the himina of the urinarj- 
liassagcs. .Vttcmiits directed to bring about infection of the ureter from the 
bladder showed that the urctcro-vesical junction offered, under the experi- 
mental conditions, an insuperable bar to the passage of infection from the 
bladder uiiwards. lly direct infection of the lumen of the ureter it was found 
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to be possible to bring about a subsequent infection of the kidnej’’ : but this 
infection was due, not to regurgitation of the infected pelvic contents into 
the renal tubules, but to direct spread tlu’ough the epithelium of the renal 
sinus into the interstitial substance of the kidney, and under certain con- 
ditions, into the space between the kidnej' and its true capsule. Carmine 
injected into the pelvis did not pass through the renal papilla, which appeared 
to offer an impassable barrier to a reversal of the urinary flow. 

No evidence could be obtained of the possibility of the occurrence of an 
‘ascending’ renal infection. 

The thanks of the authors are due to Sir Cuthbert Wallace, Director of 
the Surgical Unit, St. Thomas’s Hospital, and to the Medical Research Council, 
without assistance from which the work could not have been carried out. . 
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I. INTRODUCTION. 

It may perhaps be said with some justice that retroperitoneal cysts are of 
academic rather tlian practical interest : but I believe that they are of some 
importanee. for several reasons. First, it will be generally agreed that the 
study of embryology is not sufficiently often referred to in dealing with the 
etiology of disease. AVc toucli lightly, and not always very accurately, upon 
cmbryological facts for the explanation of such conditions as hare-lip. cleft 
palate, thyroglossal and branchial cysts : but there are undoubtedly many 
more complicated ]iroblcms upon tlic etiology of which cmbryolog>’ mav be 
expected to shed further light ; and I am convinced that we are on the 
tlireshold of much important work based on the correlation of embrvological 
and jiathological mctliods. Many retroperitoneal cysts are developmental in 
origin, and 1 hojie to show how a study of the processes involved sheds con- 
siderable light upon their origin. Secondly, these cysts are not common, 
and in the jiast but little work lias been done upon them, and the literature 
on the subject is most confusing. 

My attention was first directed to them by a ease in St. Mary's Hospital, 
in 1020. and. as is the experience of us all. examples of rare diseases do not 
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come singl}" but in twos and threes. Tliree cases of retroperitoneal cysts 
■were admitted within two montlis, and since then none liave been seen, though 
I liave jjersonal knowledge of two others. The first case was impressed on 
my mind partly because of its intrinsic interest, partly because it was the 
first ease of its type I had seen, and partly because it provided a dramatic 
diagnostic surprise. It may be conveniently quoted here, as it gives a graphic 
picture of tliese retroperitoneal cysts. 

Case 1. — Female, 34, married, with two children, was admitted to St. Jlarj^'s 
Hospital with a history of vague jjains in the left side of the abdomen. She had 
had a certain amount of trouble with the bowels for the previous month, necessitating 
the use of purgatives twice a week, but wc were not satisfied that this was of any 
importance. She had also had frequency of micturition for about three months, 
which she described as coming in regular attacks with quite normal inter\-als. On 
examination, a swelling was found in the left side, being freely movable and easily 
reduceable into tbe loin. It was soft, rather flabby, and obviously cystic in nature, 
and I think quite naturally a diagnosis of hydronephros was made. A pyelogram 
was accordingly taken, but unfortunately tbe plate was tbin, and no definite 
expression of opinion could be hazarded iqion it. It was, however, suggested that 
the solution seemed to have filled a verj’ small part of the renal pelvis. 

An exploratory operation was decided upon, and the left oblique lumbar incision 
performed. When the perirenal .space was exposed, a bluish thin-walled cyst •was 
found, and the diagnosis of hydronephrosis seemed assured. As the dissection pro- 
ceeded, the surgeon remarked that the ureter would soon be found attached to the 
hydronephrosis. But the cyst shelled out revealing no attacliments at all, and it 
was then realized that the kidney was present, rather higher in the abdomen than 
usual, and moreover was only half the normal size, thus explaining the unusual 
pyelogram. 

This case illustrates in many ways the features characteristic of retro- 
peritoneal cj^sts. The need exists for an accurate definition of the term 
‘retroperitoneal C3'st’, for so many cases are so named whicli are C3'sts of 
organs such as the kidne3% pancreas, and so on. The 3 ’' are naturalh’^ situated 
behind the peritoneum, but I submit that the tenn should be reserved for 
those C3'sts l3dng in the retroperitoneal fatt3^ tissues which have no apparent 
connections with an3'’ adult anatomical structure save b3'’ areolar tissue. ' 

In this jraper I shall deal with such C3'sts as I have defined above, except 
that I have a few remarks to make on some falsel3'-named pancreatic cysts, 
and also on two C3'^stic conditions in the kidne3'^s which are of developmental 
origin and are very closel3^ related to the Avhole question of the true retro- 
peritoneal C3^st. I shall therefore outline quite briefl3'^ the embiyological 
processes which are relevant. 

II. DEVELOPMENT OF THE STRUCTURES OF THE 
POSTERIOR ABDOMINAL WALL. 

1 . The Pronephros. — The human 2rronephros has no excretory function, 
and can onty be regarded as a rudimentary structure. Its appearairce is 
but transitory, and its development is so iirconrplete that a clear idea of its 
life history is by rro means eas3'^ to obtain, especiall3^ as it occurs in so very 
earl3'^ a stage in the growth of the hunrarr embryo, being first seen in a 
1 - 73 -mni. embryo and hardng completel3'^ disappeared by the time the 4-9-nrm. 



EETEOPEElTOJsEAL CYSTS 


121 


stage is reached. A detailed account of its developriient ■svould be quite out 
of place here, but certain of its salient features must be emphasized. 

In lower forms the excretory system is essentially a segmental one, and 
the same tendency is seen in the arrangement of the human pronephros and 
mesonephros. The segmentation of the mesoderm begins at the head end 
of tlie embryo and proceeds eaudally until complete. Pronephric rudiments 
have been seen by Felix" and others in the 2nd primitive segments {Fig. S5). 
Tlie cranial portion develops first, and so brief is the existence of the tubules 
that those first formed are already in an advanced stage of degeneration 
when the caudal ones are appearing. These latter 
are completed in an embryo of 2-5 mm. greatest 
length, and are already degenerated in one of 
4-25-mm. verte.x-brecch length. 

For the purpose of this paper two points are 
of the utmost importance, viz., the most caudal 
extension of the pronephric system, and the time 
of its complete disappearance. It is probable that 
no pronephric tubules exist beyond the 12th primi- 
tive segments, though there is some doubt about 
the 13th pair. Tlie 12th segments will eventually 
correspond in the developing embryo with the 
opening of the bursa omentalis, and therefore pro- 
nephric remnants — if they persist — will be behind 
the peritoneum and are in a position to account 
for cyst-formations. In this connection it is in- 
structive to remember that in the dogfish there 
are certain papillary projections from the posterior 
■wall of the bursa omentalis, which Professor 
.1. E. S. Frazer has described, and to which he 
has given an undoubted pronephric value. The 
time of disappearance of the pronephros is impos- Fig. So. — Diai^m siio«-- 
sible of accurate determination, because in the e"e^ments in an embo^'"f 
caudal segments there is an overlapping of pro- len?th. 

1 ■ , ... , .1 • . with ir pairs of segments. 

nci>nnc and mesonephric elements, and the picture niere are pronephric rudi- 

is somewhat confused; but it mav be said with ments m the end. 4 th, cth, 

„ , . • ith, and Sth. and the nd^e 

some coiilidence that by the time the 5-nim. verte.x- from the 9th to isth prim- 

brccch length stage is reached, the pronephros has 
disajipeared. Nevertheless it is important to re- 
member that the external glomerulus of the pronephric tubules may persist 
long after this stage, because of their independence. 

2. The Mesonephros. — The devclojinlent of the mesonephros is a vast 
subject, and the following description will be confined to a brief outline of 
its growth, its original extent, its two periods of degeneration, and lastlv to 
its eventual adult representatives. 

The mesonephros, develojiing from the mcsodcmi of the intermediate cell 
mass, is first seen in the 13th. 14tli. and lath segments in an embryo 
of '2-5 nun. greatest length {Fig. .SC). These segments correspond to the 2nd, 
3ul. and 4th thoraeie segments. (From now onwards the segments will be 
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denominated cer\-ieal, thoraeie, and lumbar — the reader will remember that 
the first four pairs of primitive segments are taken up in the development of 
the head.) Growth oecurs in both directions, for, in an embryo of 5-3 mm. 
greatest length, mesonephric tubules have extended to the 6th cervical 
segment, and in an embryo of 7 mm. the caudal limits of its e.xtension 
have been reached, i.c., to the 3rd lumbar segment. It will be seen then 
that mesonephric elements are developed in the 6th . cervical to the 3rd 
lumbar segments both inclusive, making a total of 18 segments. In these 
segments the de\’elopment of the tubules is dysmctameric, and several 



Fig. 8G.- — Diagram showing tho 
left excretory apparatus of an 
embryo of 2*6 mm. and 24 pairs of 
segments. Pronephric elements can 
be seen in the 9th to 13th segments, 


tubules are formed in each segment. Felix 
estimates that a maximum of S3 tubules 
arc formed in each mesonephros. 

The first period of degeneration begins 
before the caudal extension is complete, for 
as soon as the cranial tubules are fully 
de\'eloped the}^ begin to degenerate. It 
therefore starts in the 5-3 mm. stage, and 
continues until the embryo has reached 21 
mm. greatest length. Beginning in the 6th 
cervical segment, degeneration proceeds in a 
continuous and regular fashion down to and 
including the 12th thoracic ; 15 segments 
therefore disappear, and onh’' the three caudal 
ones jiersist. In terms of tubules, Felix" 
estimates 57 out of 83 degenerate and should 
disapjiear entirely ; but a most important 
fact is emphasized by Zuckerkandl,^® that 
remains of these tubules can sometimes be 
identified long after the normal date of theiiy 
disappearance. For the purpose of this paper 
the foregoing facts are of very great iniport- 


TcTh "and”caudn7*to that''^t/ie*i 5 ait once. The mcsoiiephros ill the whole range 
of the intermediate cell mass which of its development is Iving ill the I’etl'O- 

l»rilo„cum, and there are 57 tubnles ivhich 
(Modified from Felix.) sliould normally disappear. It is reasonable 

to suppose that in a certain number of 
cases one of these maj^ remain as a vestigial structure, and, should it do so, 
another possible origin of retroperitoneal cysts has been demonstrated 


{Figs. 87 and 88). 

The second period of degeneration occurs later, and is concerned with the 


remaining 26 tubules, all situated in the lumbar region. The upper group, 
consisting of the 58th to 69th tubules inclusive, form the epigenitalis, and 
the lower group of the 70th to 83i-d tubules, the paragenitalis. The former 
are intimately concerned with the development of the genital glands, and are 
of no importance here. For exactly the same reason the paragenitalis tubules 
in the male need no descrijition ; but in the female the various tubular 
structures formed in and near the broad ligament are all derirmd from these 
paragenitalis tubules. The structures referred to are included under t le 
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several names of paroophoron, Kobelt's tubules, etc. Certain retroperiton- 
eal cysts in the pelvis undoubtedly arise in these mesonephric structures. 


Fig. S7. — ^Diagram of the 
structures of the post-abdo- 
minal tvall and the pericartlium 
of an einbr^'o of IG mm., shou-- 
ing the ridge formed by the 
mesonephros on each side. Tlie 
ridge is already dividing longi- 
tudinally into two, to form ihsr 
genital gland. The extent of 
the mesonephros will be seen 
to be from tbe top of the retro- 
peritoneum right to the pelvis. 

A, Mesonephros ; B. Genital 
ridge ; C. Median mesentery ; 
D, Genital tubercle. {Copied by 
Miss /. C*. -1/ann from a draic- 
iNj of Prof, J. K, S. Frozer.) ‘ 




Fig. SS. — Diagram similar 
to Fiy. Si in an embiy*o of 28 
mm. It shows the degeneration 
of vhe mesonephroi, the marked 
growth of the suprarenal ; and 
the line of disappearance of the 
mesonephros i.s seen to be from 
the lateral ligament of the liver 
down to the internal abdominal 
ring. 

A, Pericardium ; B. Median 
mcientcrj* : C. Genital gland • 
D. Mesonephros. {Copied by 
-l/i-'-f I. C. ^lonn from a dro»r- 
itiy of Prof. J. E. S. Frazer.) 
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3. The Metanephros. — This arises from tlie ncplirogenic cord in its caudal ■ 
qiiartci’, and is divided cmbryologically ajid physiologicall}' into two parts— 
the excretory and tlie efferent. The efferent s 3 ’stcm develops from the 
Wolfiian duct in the 5th lumbar segment, at the point where it turns hori- 
zontall}’^ forward to enter the lateral Avail of the cloaca. From this origin 
the ureteric bud, first seen in embiyos of between -t-5 and 5-3 mm. greatest 
length, groAvs at first dorsalh’' toAA-ards the A'crtebral column, and then, grad- 
uallj’- curving. groAvs craniallA' behind the mcsoncj)hros in the retroperitoneum. 
This cranial groAvth continues until it lield up bj" the lateral outgroAA’ths, Avliich, 
acting as an anchor, prcA'cnt a further groAA-th forAA-ards {Fig. 89). By the 
13-mm. stage, the adult jrosition of the renal jrelA-is opposite the 2nd lumbar 
A’ertebi’a has been reached. Increase in length of the ureter occurs eaudalh', 
for it is in the lumbar region that tlie bodj' groAvth principally takes place. 
The ureteric bud diA’idcs into tAvo poles, and these begin groAving on their 

OAvn account ; so are the 
collecting tubules of the first 
order formed. These again 
form collecting tubules of the 
second order, and so on and 
so on, until there are formed 
tubules of the 1st to the 12th 
order and terminal collecting 
tubules. The final completion 
of this series occurs during 
the fifth month. 

The excretory system 
arises in that part of the 
nephrogenic cord AA’hich lies 
in direct sequence AA-ith, and 
the human embiyo it is quite 
small, and on the formation of the ureteric bud lies internal to it; but it 
rapidly groAvs around the ureteric bud, and provides it Avith a cap. When 
the collecting tubules of the l.st order form, the metanephric cap divides, 
keeping pace Avith the tubules, thus proAuding each set Avith a cap of excre- 
tor}'- tissue. And so the process adAmnees AA'ith every formation of a neAV 
order of collecting tubules, until at last all 12 orders of tubules are formed, 
each Avith their OAvn excretor}'^ cap. At this stage, so closelj'^ packed together 
are the branches of this ureteric tree, that the contiguous islands of excretory 
tissue all coalesce, and the first representation of the formed kidnej’’ is noAv 
obtained. From the excretory caps are formed BoAvman’s capsules and the 
uriniferous tubules. 

It is clear, therefore, that union must take place betAveen the terminal 
collecting tubules and the uriniferous tubules before the function of the 
kidnej'^ can be established. There is apparentlj'^ a union of some tubules m 
one of the earliest orders ; but the Aucav held b}'^ Felix is that the final union 
occurs much later. HoAveAmr accomplished, this union is a most complicated 
process, and for this reason slight disturbances of deAmlopment may giAm rise 
to quite marked anomalies. 



Fig. 8P. — Tlie right siae of on cinbrj-o of 0-5 mm. 
grentest length, in which the ureteric bud has formed 
a primitive pelvis, and has divided into its first tAvo 
tubules. (Ajter Felix.) 


caudal to, the last mesonephric segment. In 
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The account here given is the commonly accepted theor}- as so ably 
expounded by Felix ; but it is not possible to leave the subject u-ithout 
referring to the work done by 0. F. Kampmeier^^ who has brought forward 
an entirely new conception of the development of the kidney. He suggests 
that, in the metanephric caps surmounting the collecting tubules of the 1st 
order, uriniferous tubules are developed and unite with the collecting tubule. 
These uriniferous tubules then undergo cystic degeneration and disappear. 
With the formation of collecting tubules of the 2nd order, uriniferous tubules 
of the 2nd order develop and unite with the collecting tubules. Again there 
occur cystic degeneration and disappearance. And so the proeess continues 
up to tlie final order of tubules. If Ivampmeier's account be true, it must be 
obvious that there are enormous numbers of tubules which are formed only to 
undergo cystic degeneration and death, and therefore the possibilities of such 
degenerated areas remaining instead of disappearing completely are verj’ great. 
It seems probable that the origin of certain cystic diseases of the kidney 
must be sought much earlier in their developmental historj^ than has been 
previously thought. As will be explained later, single large cysts of the kidney 
are much easier of explanation by Ivampmeier’s work than they were before. 

4. The Wolffian DucL — The Wolffian duct is the primary excretory duct 
of the pronephros and mesonephros. Arising originally by the fusion of the 
proncphric principal tubules, it is joined later by the similar mesonephric 
tubules. It terminates in the lateral wall of the cloaca, and, as has been 
explained, gives origin to the ureter bud. During the degeneration of the 
pronephros and mesonephros, the duct keeps pace with that process. In 
the male, it is represented by the ducts of the epididymis and the vas deferens : 
in the female it survives only as the duct of Gartner. 

5. The Mullerian DucL — This duct develops primarily from an invagina- 
tion of the ccelomic mesothelium into the summit of the urogenital fold in 
the region of the 2nd and 3rd thoracic segments. It is present in embryos of 
10 mm. greatest length, and represents the ostium abdominale. From the 
blind end of this pouch a caudally directed outgrowth takes places, immediately 
external to the Wolffian duet, i.e., between it and the ccelomic mesothelium. 
That is the commonly accepted view, though Professor Frazer suggests that 
there arc grounds for believing that the Jliillerian duct is really derived from 
the Wolllian duct by a process of gradually advancing separation, a state 
of affairs well recognized in lower forms. The Mullerian duct disappears 
practically entirely in the male, but is. of course, the main groundwork of 
the architecture of the female generative organs. 


III. THE DEVELOPMENT OF THE PERITONEUM OF THE 
POSTERIOR ABDOMINAL WALL. 

1 now pass to the development of the peritoneum of the posterior abdo- 
minal wall, and particular emphasis will be laid upon it, because I believe that 
in anomalies of its formation there exists one of the causes of retroperitoneal 
cysts, .\s far as 1 can gather from my reading of the literature, this origin 
has not been touched on before. My attention was first called to this 
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possibilitj’- bj" a suggestion from Professor Frazer, and this part of my paper 
lias resulted from our many discussions of tin's subject. 

It is the peritoneal relations of the large intestine to which I wish to 
draw attention, and I cannot make my point clear unless I touch briefly 
on the return of the intestine from tlie umbilical sac and the rotation of the 
intestine, which the former so largely influences. 

1. The Return of the Intestine within the Abdominal Cavity. — It will 
be seen from Fig. 90 that in a .35-nim. embryo the mass of intestines is still 
in the umbilical sac, which is shown opened, e.vjjosing the contents in situ. 
It will be apjoreciated that the colon lies in the left part of the sac, and enters 
the abdomen to the left of the proximal loop ; and further, it can readily be 
seen that the colon and its mesocolon can be considered in two parts, viz., 

the abdominal and um- 



Pig. 90. — Drawincr cf a section through an embryo of 35 
imn. just to the left of the middle line, seen from the left. 
The umbilical sac is opened and the intestine seen in situ. 
The crecum and appendix will be seen in the left of the sac, 
and the returning colon is on the left of the proximal loop. 
The abdominal colon and its mesocolon are well shown. 
{From a reconstruction by Frazer and Fobbins.) . • 


bilical. The abdominal 
mesocolon stretches from 
the neck of the sac to 
the posterior abdominal 
wall in the mid-line, and 
therefore acts as a median 
septum in the upper part 
of the abdomen. This is 
a feature of the highest 
importance. 

Frazer and Robbins,* 
in their admirably' lucid 
pa])er on the factors con- 
cerned in the rotation of 
tire intestine in man, have 
developed a reasoned 
argument to e.xplain the 
mechanism by which the 
intestine returns and 
takes up its er’entual 
adult position. They 


point out that the return 

is a rapid — almost instantaneous — process, and is brought about b}" the 


changes in relative pressures of the abdominal cavitj" and amniotie sac. 
They proceed to show that the return begins with the proximal loop, followed 


b}'^ the next coil, and the next, and so on, until at last onlj^ the ciceiim 


remains, and on its return tliat step in the whole process is complete. 

The disposition of the returning loops follows a definite plan, and luas 


far-reaching effects upon the development of the peritoneum of the posterior 
abdominal wall. If it be recalled that the proximal loop in the neck of tlie 
umbilical sac lies to the right of the distal or colic loo]! {Fig. 90), and that 


the abdominal mesocolon forms a median septum, it follows that the returning 
loop must necessarily pass to the right of this septum, and will then lie below 
the right lobe of the liver. As more intestine returns, the m’esocolon is dis- 
placed dorsally and to the left, and the coils come to lie v’entral to it, and 
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iDelow the cfecuni and ascending colon, which are still in the sac. When this 


part of the gut returns, it will 
lie above and ventral to the 
coils of small intestine and below 
the liver (Figs. 91 and 92). It 
has naturally turned towai'ds 
the right, thus coming into line 
with the distal part of the colon. 
As the coils increase rapidly in 
length, the cascum is pressed 
baek until it reaches the dorsal 
wall, on which it lies, but to 
which it is not adherent. 

2. The Method by which 
the Colon gains its Adult Posi- 
tion : the Mesocolon. — The fore- 
"oing description has brought 
tlie caecum and the ascending 
and descending colon into rela- 
tionshi]) with the posterior abdo- 



Figs. ^>1, 92. — Diagrams of abdominal cavity 
and umbilical sac seen on section from above, to 
illustrate tlje mechanism of tlie laj-ing of the 
mesocolon on the posterior abdominal ■wall (see 
text). [AfUr Frazer and Fobbing.) 


minal wall, but they have not 


yet readied their adult position. This is seen in an embryo of 55 mm. 
(.«’r Fig. 93). It remains to describe how this is brought about. Fig. 04- 

explains diagrammatically the extension 



Kir.. O.'i.— Dni'vinj: of an embn*o of i*I 
tmn. to «ho\v the inc-sooolon. TIjc 

‘‘tnull intC'^tinc hii't been roiiiov<\l. Tlie 
cn'oum i-s on the pO'Stcrior nlKlominnl 
"all. l>u! not ndliori*nt, and the dr^^ndintr 
roloa j-ho"m Wfll out towanN ihc flank, 
hut lu't adherx-nt. It held tip by n pln-'S 
t\m\. 'I hr uu^'oolou i-i wrll ••hown. tliat on 
thr right l*ciac <lrrivt‘<l fnun iho nu'scntcrj' 
• ‘f thr ItMip, that on the left from the 
alHlotnitinl mesocolon. A. Suprarenal : 
B. .'■'tornacJi ; c. Kidney ; D, Mc'«cco^on ; 
E, t'.rruiu ; F, Di’^ceiidinc colon. 


of the colon. Xo. 1 represents the 
position in a 45-mm. embryo, X'o. 2 
tliat in a C3-mm., X'o. 3 that in a 
125-nim., Xo. 4 that in a 160-mm. 
embryo, and X'o. 5 that in a full-time 
foetus. From tliis it is evident that 
the whole colon is elongating : the 
future splenic fle.xure is travelling 



Kig. S-}. — .A >clioine from Krazfr nnd 
Rohbin.'’ pnpor to illustrate the trrailunl 
niovonicnt of the colon outwards from the 
nuddine («c>e lexi for do-cription). 
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upwards and to the left, and the hepatic llexurc to the right and less 
markedly upwards because of the liver ; with this there occurs an exten- 
sion in the area of the mesocolon, and it is to the ascending and descending 
colon that particular attention will now be drawn. When the ascending and 
descending colon with their mesocolon arc swung back upon the posterior 
abdominal wall, it is evident that tlirce layers of peritoneum rhust be in 
contact, viz., the peritoneum of the posterior abdominal wall and the two 
layers of the mesocolon. It follows that, for the adult arrangement to be 
produced, two of these layers must disappear, leaving the gut fixed on the 
abdominal wall. The two layers to go must be the jrosterior one and the 
middle one. The contention here raised is that, should these two layers fail 
to disappear completel}^ small islands of peritoneum will remain behind the 
peritoneum, and that these ma}- act as the Anlage of a retroperitoneal eyst. 


IV. CLASSIFICAllON AND DESCRIPTION OF CYSTS OF 
VARIOUS ORIGINS. 


HaA'ing briefly outlined certain embryological processes, I now turn to a 
description of the several varieties of retroperitoneal cysts, and will therefore 
suggest a classification of tliem. It may not be exhaustive, and is assuredly 
open to criticism ; but it does, in my opinion, cover the ground, and, more- 
over, deals with the subject on an embryologico-anatomical basis, Avhich I 
believe to be tlie correct one. 


A. Cysts of urogenital origin -i 


3. Pronepliric 
2. Mesonephric 

Metanephric 

4. Jliillcrian 


B. Cysts of niesocolic origin 

C. Cysts arising in cell inclusions — Teratomatous cysts 

D. Lymphatic cysts 

E. Traumatic blood cysts 

F. Parasitic cysts 

G. Cysts of developmental origin in f 1. The kidney 

fully-formed organs | 2. The pancreas 


Some of these almost explain themselves, but a short description of them 
all Avill be given. 

A . — Cysts of Urogenital Origin. 

Naked-eye Appearance . — When first exposed and seen in situ, they appear 
as bluish thin-walled eysts and rather flabby, never being tightly distended. 
When remoA'ed they are translucent and lose their bluish tinge. There are 
no visible x-essels in their Avails ; they haA'e no demonstrable pedicle and no 
connections— saAm b}^ areolar tissue — ^Avith the surrounding structures. When 
opened thej’' haA^e a smooth, glistening lining membrane ; are single, not 
multilocular ; and contain a clear serous fluid of Ioav specific graA'it_y, in Avhich 
there is occasionally cholesterin. 

Microscopic Appearances . — The Avail is thin and consists of a cellular 
fibrous tissue lined b}'^ epithelium, Avhich is Aisually of a Ioav columnar type, 
but may be cubical, and rarely is flattened. In one section in m}”^ possession 
the columnar epithelium contains one or tAVO goblet cells, Avhieh stain Avith 
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niuci-cavniine. The cells are small, have well-staining nuclei, and a cj’toplasni 
wliich stains faintly with eosin. 

Situation . — From a study of the development of the urogenital system, 
it is clear that these cysts will occur in an area bounded above by the lateral 
ligament of the liver, below by the internal inguinal ring, internally by the 
outer margin of the psoas magnus muscle, and externally by the lateral 
abdominal wall.' A second area lies in the pelvis along the line of the vas 
deferens in the male and the broad ligament in the female. The majority 
of the reported cases occur near the kidneys or behind the colon, and near 
the head or tail of the pancreas. 

The question must inevitably arise as to the identification of such con- 
ditions. when a retroperitoneal cyst is met with in a patient. Can a cyst 
be established beyond question to be of urogenital origin ? I think not, 
though their situation and histologx' are suggestive. The fact remains that 
there is nothing absolutely conclusive about their histology’, and no dogmatic 
expression of opinion is justified. I hope, however, I may claim that I have 
demonstrated that there are ample possibilities of remnants of this embryo- 
logic svstem to render such an origin probable ; but even if this premise be 
accepted, it is still difficult to establish from which part of the system any 
particular cyst has arisen. It can be said, however, that a cyst lying 
above tlie plane of the foramen of IVinslow is either pronephric or meso- 
nephric in origin, those below that level either mesonephric or metanephric. 
.\nd when cysts arc found near to an unusually small kidney, then there 
are strong grounds for assuming that the cyst is of metanephric origin. 
i\Iy first case and that rejiortcd by Frazier** are e.xamples of this type. 

On the subject of cysts of the female pelvis, very little doubt need be 
entertained. Those occurring in or near the broad ligament are well recognized, 
and have been given various names by gAuiwcologists. They had much better 
be designated broad ligament tVolflian cysts, for they are undoubtedly of 
mesonephric origin. 

Fimbrial cysts arc. of course. ^Ifillerian. 

Case 1 has already been described. Case 2 occurred in the practice of 
my father's partner. Dr. Cowjier. of Shanklin. Isle of Wight, to whom I am 
indebted for the details of the case and the microscopic preparations. .\s 
will be seen, the record is not quite complete, for I have had to rely upon a 
description of the case. 

Case 2. — .\ "irl of 15 years liad a sudden transient .‘ymptomless ha?maturia 
lasting thirty-six hours, succeeded three months later by an exactly similar attack. 
Dr. t'owper was then asked to sec her. and a swelling was found in the left side of 
the abdomen, nither high up and partly under cover of the left costal margin. The 
swelling was soft and apparently cystic, and an exiiloratory laparotcmv was decided 
upon. .\ large cyst was found pushing the stomach and transverse colon in front 
of it. and coming ai)])arcntly from the back of the abdomen. Considerable dilfieulty 
was experienced, but it was traced back to the neighbourhood of the left kidney. 
.\ttaebed to its deei)est jiart were three tuludes. each about the size of a normal 
vas defenms. The cyst and ttdiulcs were removed, but unfortunatelv it was not 
possible to define the exact connections of these tubules. The wound was closed, 
a nibber tissue drain being inserted. The patient stood the ojxiration well, and' 
all went well until, on the thinl day. there was a clear discharge from the wound. 
The next day this bad liecomc more copious, and was soon recognized as urine. 

VOL. XII.— ^o. 45. 9 
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Tills iirinarj’^ fistula continued for some ivccks, until a left-sided nephrectomy was 
performed. The wound then healed without difficulty. 

The cyst itself was tyjiical in its naked-eye appearance, but the wall contained- 
a thin layer of unstriped muscle fibres. The contents were clear fluid, but were 
not e.\-aniinod chemically. One tubule was .sectioned, and showed the same structure 
as the cyst wall. Both had a lining of verj' rudimentarj' epithelium, which was only 
present in small areas. 

The kidney Avas described as small, and infantile in tj-pe, being markedly 
lobulated, but no obvious lesion could be found in it. That it had some connection 
Avith the cyst seems indisputable, but the exact nature of that connection cannot 
noAV be stated. It seems probable that this Avas some anomaly in dcA-elopment 
of the excretorj' system, but beyond that it is not possible to go. 

Cases similar to Case 1 are rejjorted by Ashluirst,- Lapointe, Frazier,® 
Elcler,5 Eltei'jC and others. 

Cysts of urogenital origin oeeur in both se.xes, but more eommonly in 
AA'onien. The}’" are seen betAveen the ages of 10 and 50, but the deeade 15-25 
IJroA'ides most of the cases. The left side of the abdomen is more frequently 
affected than the right. 

B. Cysts of Mesocolic Origin. — In general appearance these avIII resemble 
the urogenital cysts described aboA'c, and are composed of a fibrous Avail lined 
b}-- a delicate flattened epithelium. They are found only in the area between 
the ascending and descending colon and beloAv the transverse mesocolon. 
When the}' are removed they shoAv little to distinguish them, but Avhile still 
in situ one anatomical relationship Avill decide the question. Mesocolic cysts 
Avill lie anterior to the spermatic or oA-arian vessels, Avhile urogenital ones 
AAill be posterior to them. This is a point Avorth investigating during an 
operation on these conditions. 

Case 3. — Post-mortem case, male, age G-l, death due to heart failure after a 
preliminary' suprapubic cystostomy for enlarged prostate. A small cyst Avas found 
lying behind the peritoneum and in close contact AA’ith it, to the inner side of the 
descending colon, and near the spermatic A-essels. It consisted of a thin fibrous 
AA-all, lined in some places only by a fine, flattened epithelium. (Many of these cysts 
are reported as haA'ing no lining membrane at all, but traces of one can usually 
be found after prolonged search.) This cyst is either mesocolic or lymphatic in 
origin. 

C. Cysts arising in Cell Inclusions. — Tlie teratomatous cyst — commonly 
knoAvn as the dermoid cyst — is found not infrequentl}' in the retroperitoneal 
tissues. Tavo of my cases Avere of this nature, and a third I oAve to the courtesy 
of Dr. Robert Knox and Dr. Harrison Orton. Their structure is Avell knoAvn, 
being composed of a fairl}' thick cyst AA'all, and containing usually an intra- 
cystic prominence ujron Avhich may be found teeth and hair. The cyst is 
usually filled Avith sebaceous material and hairs. 

Case 4. — Woman, age 62, had A'ague indefinite pains in the loAA'er part of the 
abdomen and in the back for scA'eral AA-eeks. She had a bad attack of diarrhoea 
fourteen days before admission. On examination, a rounded SAA’elling AA’as felt in 
the neighbourhood of the caicum. Typical ‘dermoid’ eyst remoA'ed from behina 
the cfflcum. 

Case 5. — Age 59, AA'ith a verj' similar history' to the aboA'e. In this case a cy'st 
AA'as found behind the peritoneum near the hepatic flexure. It contained sebaceous 
material and hairs, and Avas lined by squamous epithelium. 
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Case G.— (Dr. Robert Knox's case). Discovered unsuspected in the course of a 
arium meal examination. It was found to be attached to the antenor aspect of 


barium 
the head of the pancreas. 


The origin of the teratomata has been the subject of many theories and 
much criticism. No useful purpose would be served by a discussion of such 
theories here; but retroperitoneal dermoids are among the rarer teratomata, 
oecuiTing as they do outside the 
genital system, and it is these extra- 
genital cases that have discredited 
several theories that might explain 
ovarian or testicular tumours, but 
which could not account for tlie 
remainder. There is one theory that 
lias not obtained tliat prominence to 
wliich it is justly entitled, viz.. Felix’s 
strayed genital cell theory. In the past 
most embr\mlogists ha^'e accepted tlic 
view that the genital cells arise in the 
coclomic mesothelium of the genital 
ridge of the urogenital fold ; but 
' the modern view suggests that the 
l)rimary genital cells are of much 
earlier origin than this, being derived from the segmentation cells. Fig. 03 
shows two sucli primary genital cells in the region of the cloaca in an embryo 
of 2-G mm. with 13-14 pairs of segments, and Fig. 96 shows one in the 
root of the mesentery in an embryo of 4-7 mm. with 33 pairs of segments. 
It follows that, in order to reach the Anlagen of the genital glands, these 

cells have some distance to travel. 
It is doubtful if they all reach 
their goal, and the possibility of 
some ‘strayed’ genital cells must 
be admitted. These cells are toti- 
potcntial cells, and therefore arc 
possible sources of teratomata. The 
retroperitoneal cases are all found 
somewhere near the root of the 
mesentery, and that would appear 
suggestive, for the root of the 
mesentery is the commonest place 
for these genital cells to be found 
in very young embryos. 



I'lo. Pt>. — Soction throucli tho 11th prum- 
of an otnbrj-o of 4‘7 inin. in 
loiiijih. It ihroush the \iroconual foUl, 

jind shou*^ a jirininn* ponitiil roll in tho root of 
tlio (A{Ut Fflix.) 



Fig. Do. — The cloacal region of an em- 
bryo of 2*5 mm. erreatest length. Two 
multinucleate genital* cell? are seen near the 
cloacal membrane. {After Felix.) 


D. Lymphatic Cysts. — These fall into two classes : those formed in 
the lymi>hatics returning from the intestine, and those arising in the lymphatic 
field behind the i)eritoncum and not connected with the intestine. The first 
gro\ii> are known as chylous cysts, and liave been fully dealt with by manv 
observers. The second class occur as single cysts of varying size, and are 
exactly analogous in their origin to the single cystic lymphangioma seen in 
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the neck. believes them to be clue to anomalies in development 

of the primitive lymph sacs of the abdominal cavity. Gaudier and GorseW 
report a case of a veiy large lymphatic cyst in a bo_v, age 4 , which occupied 
the iliac fossa and spread tlirough the inguinal canal into the scrotum. Small 
multiple lymiihatic cysts are sometimes seen, particularly in the pelvis, and 
my colleague. Jlr. Aleck Bourne, tells me that he has frequently seen them 
in the course of gynmcological operations, and that he is convinced of their 
lymphatic origin. 

E. Traumatic Blood Cysts. — CliardonS records a case of a girl, age 14 , who 
had fallen and injured her j-ight side two years previously. Nothing serious 
was noted at the time, but when first seen by him she was found to have a 
cystic swelling in the right side of the abdomen. At operation a t3'pical 
blood C3mt was found in the retroperitoneal tissues behind the ascending colon. 
Such C3mts are due to a Iimmatoma resulting from an injiuy. These cases 
will usuall3’’ be brought to operation as an cmergenc3’^ ; but should the3'' not 
be large enough to cause sufficientl3' acute S3miptoms, the development of a 
blood C3’^st is a well-recognized result. 

F. Parasitic Cysts. — The h3'datid cr'st stage of the Tccnia echinococcus 
is not infrcquentl3'^ seen in the retroperitoneal tissues. It ma3" reach such a 
situation either b3' the blood stream, b3" transecclomic implantation after the 
rupture of a C3^st in the li\'cr, for example, or b3' jrenetrating the intestinal 
wall at that situation. There is a beautiful specimen in the Royal College 
of Surgeons Museum in the female pelvis, and another in the Jluseum of St. 
Mary’s Hospital in the male pelvis. The latter is a good example of the 
curious symptoms for which these retroperitoneal cysts ma3'^ be responsible. 
It was behind the prostate and bladder, and had become impacted in the 
pelvis. As a result it had pushed the prostate forward, kinking the urethra 
as it ]jassed through the triangular ligament, and caused chronic urinary 
obstruction. 

G. Cysts of the Pancreas and Kidneys. — In 103^ introduction to this paper 
I emphasized that the term retroperitoneal C3mts shoidd be applied only to 
those C3mts l3dng in the fatt3’^ tissue behind the j^eritoneum, attached to their 
surroundings 133'' areolar tissue onl3^ I do not propose, therefore, to deal 
at length with C3mts of the jjancreas and kidne3m ; but these few remarks 
will not come amiss, I think, in this place. With regard to pancreatic cysts. 
Primrose^'* in 1922 pointed out that the description and the nomenclature 
of these C3fsts in and around the pancreas v'as most confused and unsatis- 
factory. When true C3'^sts of the pancreas are mixed up with ‘pseudo-cysts 
and parapancreatic cysts, the ordinary reader is entirel3’^ nrisled. Again, 
Donoghue^ in 1906 , in reviewing the whole grouird, anal3'sed twent3r reported 
cases of pancreatic C3^sts, and could fiird no evidence that an}' one of them was 
reall3' pancreatic in origin. The neighbourhood of the pancreas is one which 
is favourable for the location of developmental C3'sts, and I submit that no 
C3'st should be called pancreatic uirless it contaiirs paircreatic tissue in its 
walls or in its pedicle. 

With regard to the kidne}', two C3'stic conditions found therein are 01 
developmental origin. The congenital polycystic kidney is well known, and 
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needs no deseription. The earlier remarks upon the development of the 
metanephros will have made clear the two possible methods of its origin. 
The single cyst of the kidney is, however, quite a different proposition. The 
commonly accepted theory of the union of the uriniferous tubules with the 
later orders of collecting tubules could never explain the existence of a large 
single cyst which had replaced one quarter or more of the kidney ; but 
Kampmeier's theorv makes tlie origin of such a cyst quite clear, for it is easy 
to understand how a cystic dilatation of one of the second order of collecting 
tubules could bring about a single cyst with lack of development of that part 
of the kidney. 


V. DIAGNOSIS. 

From the foregoing descriptions it will be readily appreciated that the 
diagnosis is often e.xtremely difficult, and. with the exception of the traumatic 
blood cysts and the parasitic cysts, there udll be little in the histon,- to help. 
It is, in fact, the very vagueness of the story, the indefiniteness of the signs, 
and tlie absence of sj'mptoms typical of other conditions, e.g.. the hydro- 
nephrosis, that should raise the suspicion of a retroperitoneal cyst. In Case 1 
vague symptoms pointed to two systems, the intestinal and the renal, but 
neither could be really suspected with any confidence. In those cysts which 
lie in the loin, a pyelogram will be undertaken as a routine, and in tlus investi- 
gation we have a small hope of a diagnosis. Should the photograph show 
an unusually small pelvis with only two calices, and should there be a cystic 
and movable swelling in the loin, then I suggest that the diagnosis may be 
made with some degree of confidence. 

Pelvic cysts can be much more readily diagnosed by a thorough bimanual 
examination, but in the majority of cases the diagnosis will probably be that 
of an ovarian cyst. 


VI. TBEATHENT. 

These cysts should be removed, access being gained by the most con- 
venient route, through the loin or through the anterior abdominal wall. The 
loin approach will in many cases give the best e.xposurc, but cysts near the 
jiancrcas will dcmaTid a laparotomy. The developmental cysts will shell out 
with the greatest ease. The mdy one to give trouble will be the parasitic 
cyst, especially if it is infected. It will rarely be necessary to marsupialize 
any of them, and for this reason the cysts near the pancreas should be care- 
fully investigated, for all those not truly pancreatic will shell out, and a 
marsupialized sac will thus be avoided in certain cases. 


CONCLUSIONS AND SUMMARY. 

I hojie I may claim to have presented an accurate classification and a 
detailed deserijition of these cysts, and a reasonable explanation of their 
origin. One entirely new iiossibility has been suggested and supported on 
embryologienl grounds. It has been my aim to show how an intimate know- 
ledge of embryology may make clear certain obscure etiological jiroblcms. If 
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it serves to stimulate a closer correlation between the work of the embiyolo- 
gist and the pathologist I shall be satisfied. This has been the principle which 
has inspired this paper throughout. 

thanks are due to Professor J. E. S. Frazer for his helpful criticism, 
for permission to use some of his diagrams, and for showing me much of his 
embiyological material. I am also indebted to Mr. W. H. Clayton-Greene, 
Mr. D. C. L. Fitzwilliams, and Dr. Cowper, for permission to publish cases. 
To Dr. Robert Knox I owe one of my cases with his X-ray photographs, and 
to him I offer my sincere thanks. Dr. E. IT. Kettle I have to thank for the 
facilities he has always given me for working in his laboratoiy, and to him, to 
Mr. Clayton-Greene, and to Professor Charles A. Pannett I am increasingly 
indebted for their encouragement and helpful criticism. 
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SOME ACTIONS OF RADIATIONS ON LIVING TISSUES. 

By CECIL P. G. WAKELEY, Loxdok. 

{Being the Arris and Gale Lecture delivered at the Boi/al College of Surgeons of England 

on February 18, 1921.) 


The earliest observations upon the action of X rays on the tissues were made 
upon X-ray workers who were found to develop a peculiar form of dermatitis 
as a result of continued exposure to the raj's. The .phenomena attending 
X-ray dermatitis are too well known to need recapitulation here ; but Figs. 
97 and OS may be of interest as showing the development of a malignant 
neoplasm as a sequel to continued exposure after the patient had received 
an X-ray burn. 



Kig. 07. — .-iliox's n 
ulcer on tlic 
t'lr.cer of nu X-rny worker. 
n'^tiUinc from prolonce<i 
e\j>o-furo to the ray?. 


Fio. 0$. — Microscopic section of the mai^in of the ulcer 
tlcpicted m Fijj. t'T. It shows hyperpla.sia of the inter- 
pnpillnn. processes ond prolifenition of tlic prickle-cell layer. 
There is a definite round-celled infiltration and some fibrosis. 


Tliat radium salts eoidd jwoduee effects upon the skin similar to those 
caused by ex]iosurc to X rays was noted as early as 1900, while in the follow- 
ing year Beequerel accidentally demonstrated the effect on his own person bv 
carrying an insuHicicntly protected tube of raflium bromide in his waistcoat 
pocket. The glass tidie, which measured 15 x .3 mm., was wrapped in paper.- 
cncloscd in a little cardboard box. and deposited in 31. Bccqucrers pocket, 
where it remained for some luwrs. .\ week later an area of redness measuring 
0 ' t cm. made its appearance upon the abdominal wall. The inflammation 
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progressed, eleven clays later the skin clisai)]ieared, and an ulcerated surface 
remained cvhicli did not completely heal for a month. 

A large amount of c.\|Derimental work upon animals has been carried out 
in connection with tire action of radium rays upon the skin. The animals 
cm])loycd included pigs, guinea-pigs, and mice, while the amount of radium 
salt varied from 6 mgrm. of the sulphate to 130 mgrm. of radium-barium 
bromide. The radium capsules were covered with mica or thin aluminium, 
and in one case a ‘varnish’ ajjjjlieator was used. In all cases there was a 
latent ]3eriod between e.xposnrc to the rays and the appearance of any visible 
reaction. As an examjilc of this e.xpcrimental work we may briefly summarize 
some researches of Halkin upon tlic skiti of young pigs.' 

The radium capsule, which contained 130 mgrm. of radium-barium bromide, 
was closed by an alnminiunr covering 1 mm. in thickness. This was placed 
in immediate contact with the skin, secured with adlicsive plaster, and allowed 
to remain for two hours. On the eighth day after c.xposurc, the first visible 
evidence of reaction was noted as a lirdd spot disappeaiu’ng under pressure. 
The maximum change was seen between the twentieth and the twenty-fourth 
days. About this time the surface of the irradiated area had' a bluish livid 
tint, with areas of yellow pigmentation and patches of desquamated epidermis. 
In the centre of the area the inllammatory changes were more marked, and 
a small dry scab covered an ulcerated surface. The changes subsequently 
became more definitely reparative in character, and all that was noticeable 
on the thirty-eighth clay was a slightly pigmented diffuse mark Avith some 
desquamation. 

Another series of pigs was exposed to radium in exactly the same manner 
and with the same capsule of radium-barium bromide. In this case, however, 
the exposure was only for one hour. The reaction was longer in appearing—' 
fifteen days — was of less intensity, and disapjjeared sooner than in the two- 
hour series. 

Radium Dermatitis {Figg. 99, 100, 101). — Radium dermatitis, being much 
less common than the condition produced by X rays, has received small atten- 
tion in this country, although the Americans have considered the nia'tter in 
•some detail. It is only within recent years that the ultra-violet and chemical 
raj'S of the spectrum have been apjjreciated as the more' important agents m 
the production of many common clinical conditions. Previousl}^ erythema 
solare and the common freckle -were attributed to the heat of the sun. R 
■was also noticed that certain cases of lupus er^^'fliematosus suggested tliat 
light ivas the determining factor in the site of the eruption. Hydroa aestivale 
belongs to the same group of diseases. The .production of pigmentation b} 
means of the carbon arc in the latest type of treatment in lupus vulgaris is 
merch'^ another instance of the importance of the rays at the violet end of the 

spectrum. - a 

Clinicalh" the pictures produced by excessii'e exi^osure to the X rays an 
to radium are indistinguishable. This is to be expected when it is remembered 
that the y rays of radium are in juxtaposition in the spectrum with, and over- 
lap. the X rays. The important fact is demonstrated bj" the following case 

Mr.- — , age 65, has been handling radium salts continuously since 190t. 
During 1913 he noticed for the first time a little roughness of the hands ; a 
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the same time he experieneed a tingling sensation in the fingers. The war 
saw a verv eonsiderable increase in the amount of material that passed through 
his hands, with the 


result tliat in 1916 his 
hands became discolored 
and his nails began to 
fissure and were very 
friable. The first ap- 
pearance of wai'ts was 
delayed until 1920. since 
when they have gradu- 
ally increased in number. 

To-day the skin of 
, both hands is atrophic, 
thin, dry. and wrinkled ; 
there arc scattered about 
numerous small patches 
of lightish-brown pig- 



mentation. Dilated 

^ .1 . Fig. 00. — Photogrnph of both hands, showing atrophic pic- 

CtipilIciriCS lonil <l tlllU mented skin with telangiectases and wnns. Siriatxon and fissurihg 
network over the sur- o( the nails is well marked. 


face. Tlicre arc present 

numerous small hyperkeratoses, the largest being on the third digit of the 

left liand. and its size less than 



hnx. lliplj.pouvr view of thf* orntre of 

fill' unn. T lii'rt' I'j o\tcn«ivv opttlu’hal proliiVmtion. 
witli ion and of the celh, 

l.arly invjixani of the ooriiun hy the epithelial cell< 
1"^ MvII '•ivn. 


that of a threepenny piece. 
Xo ulcers are anywhere present. 
The nails are all thinned, stri- 
ated. fissured, and brittle. Tlie 
nail bed at its free edge is mark- 
edly thickened. Great stress 
has been laid on this pheno- 
menon as being characteristic of 
radium dermatitis, aud indeed 
it is the only means of dis- 
tinction between it and X-ray 
dermatitis. 

For histological purposes 
the largest wart was excised 
under local an.Tcsthcsia. The 
wound healed well. The jiicture 
])rcsentcd under the microscope 
is that of chronic infiammatioii, 
together ■with very carlv squam- 
o\is-ecll eareinoma. The stratum 
eorncnm is markcdlv thickened. 


hut most of its cells have been 
lost over the centre of the uart. The stratum "ramilosiim is not verv 
distiiiet. I he interpapillary pnieesscs are prolonged downwards to a marked 
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extent, as -well as showing some branehiiig. There are numerous cell 
nests, and a few squamous cells are very definitely seen to be invading the 
corium. The condition, is one of early, but yet unmistakable, malignancy. 
The cells in the centre of the j>roccsses are in places definitel}’^ degenerate ; 
ma)iy others are swollen and show ap|)arent ■waeuolation around the nuclei ; 
whether this is true vacuolatibn or oedema of the cells is not clear. Among 
the jrricklc cells a few mitotic figures were obser\'cd. Even where karyokinesis 
was not evident, the nuclei varied greatly in size, the larger of them presenting 
a very active appearance. 

The superficial layers of the corium are oedematous, whilst the deeper 
laymrs show a definite increase in the white fibrous tissue. ' In places a slight 
secondary leucocytic infiltration is present. But far and away the most 
important feature is the destruction of the clastic tissue ; in many places it is 

absent, whilst when present it is 
completely disrupted and is seen 
as short twisted fibrils. This 
striking result of excessive radia- 
tions will be better appreciated 
when it is realized that the 
accomjianying illustration (Fig. 
101) portrays the field in which 
most elastic tissue was observed. 

Thus, it is seen that radium 
and X-ray dermatitis are exactly 
similar, and indistinguishable 
both clinically' and histologically, 
except for the subungual hy'per- 
keratosis seen in the former 
condition. 

The process of healing in 
cases of damage caused to the 
skin by' exposure to radium 
manifestly' ' depends upon the 
amount of damage which has 
been produced. In some cases 
only the hair follicles and sweat glands are permanently' destroy'ed ; in more 
extreme cases attended with ulceration, the ulcer heals in the ordinary' manner 
with the formation of fibrous tissue. 

The Action of the X Bays on the Developing Chick Embryo. — The first 
experiments upon the effects of exposure of chick embryos to the X ray's were 
those of Gilman and Baetjer^ in 1904. Hei’C the observers recorded an initial 
acceleration of development, followed by' retardation and the jiroduction of 
abnormal forms. Bordier and Galimard® in 1905 obtained inhibition dl 
development as a result of exposure, as also did Gaskell in 1911. In 1922 a 
series of experiments by' Drs. H. A. Colwell,'* R. J. Gladstone, and my'self were 
carried out at King’s College Hospital. The object of these experiments was 
to ascertain the action of ray's of different degrees of ‘ hardness ’ upon .der'clop- 
ing tissues. The chick embryo was selected as the subject of experiment, and 



Fig. 101. — A section stained to demonstrate the 
destruction of the elastic tissue in the corium. 
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a series of 36 fertilized eggs -were subjected daity to irradiation for a period 
of eiglit days. These -were divided into four series, which received one pastille 
dose, i, h and I of a pastille dose resjiectively daily. The same series of 
screens were used in all the experiments ; they were aluminium screens of 
1 mm., 1 mm., and 2 mm. in thickness. 

Our conclusions were that in chick embryos irradiated immediately 
before incubation and then subjected daily to irradiations for several days, 
the following results were obtained : The action of the rays was in all cases 
mhibitorv, irradiated embryos being invariably smaller than controls. A^'ithin 
the limit of radiation investigated, the effects seem rather to depend upon 
the total amount of radiation reaching the embr>’o than upon its quality or 
‘hardness’. In the series which received a full pastille dose, 6 out of 9 
specimens examined showed no sign of development at all. As regards the 
susceptibility of individual tissues and structures to these conditions, this 
was found to be most marked in the surface ectoderm, the central nervous 
system, and the eye. 

Further experiments have yielded results which indicate that exposure 
of embrr’os which have been allowed to incubate normally for a period of 
ninety hours, and which have then been exposed to X rays for three successive 
days, produces in some cases a certain degree of stimulation as indicated b}* 
a slight increase in size. Tliese investigations are still in progress. 

The Effects of X Rays on the Skin of the Frog Tadpole. — These experi- 
ments were carried out at King’s College Hospital, and their object was to 
ascertain the effects of prolonged irradiation upon the rapidly-growing tissue 
at different periods after exposure, and also to see in what manner these effects 
arc modified by irradiation in the presence of colloidal silver. In the latter 
case, the effects produced are due not only to the action of tlic primary beam, 
but also to the soft secondary radiations given off from the minute colloidal 
particles of the metal. 

For the jnirposc of c.x])erimcnt. frog tadpoles were used ; these were 
exposed to tlic unscreened radiations from a Coolidge tube working at 2 ma. 
with a 7-in. spark-gap. In most of the c.xpcriments the animals were exposed 
in H in. of water in ojien glass dishes, the distance of the anticathode of 
the tube being 61 in. from the surface of the water. .-Is the tadpoles tended 
to lie at the bottom of the vessel, it is clear that there must have been a 
certain amount of ‘screening’ from the superjacent layer of water. In order 
to diniinisli this factor, other specimens were exposed for different periods in 
about I in. of water, which was changed from time to time during the expo- 
sure. so as to eliminate as far as possible any heating effects. The distance 
of the anticatliodc from tlic surface of the water was. as before. 6l in. In a 
further series a small amount (O-Ot per cent) of protargol was added to the 
water containing the tadiiolcs: in these eases the irradiation was carried out 
in dishes containing ll in. of jirotargol mi.xture. the distance of the anti- 
ealhodc being again 6?, in. Seven series of cxjierimcnts were carried out, 
and histological examination of the skin was jierformed. 

In the normal tadpole skin the epidermis consists of only two layers of 
cells (Fin. 102). Of these, the supcrliei.al layer is formed of somewhat llattencd 
cells with iimre or less oval nuclei, while in the dccji layer the cells tend to 
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become polygonal in outline and the nuclei roughly correspond to the shape 
of the cell. The pigment cells lie in the corium in close apposition to the 
subjacent muscle bundles. 

The conclusions drawn from these experiments M-ere as follows : In the 
specimens irradiated immediately after death, very slight changes were noted. 
Prolonged irradiation within certain limits causes the characteristic changes 
to appear more quickly ; for instance, a specimen killed innnediately after 

one and a half hours’ irra- 
diation showed only some 
increase in the size of the 
nuclei of the superficial 
ejridermal layer, together 
with evidences of increased 
actir'ity ; while specimens 
which had received two 
hours’ irradiation, and 
which were killed immedi- 
ately afterwards, showed 
slight but definite hyper- 
])lasia. Irradiation in the 
presence of colloidal silver causes much more rapid and profound changes. 
These were of a markedly stimulative character, within the limits of time 
after irradiation in which observations were made. (F?£s. 108 , 104.) 

A further series of experiments is being carried out on the skin of frogs 
and other cold-blooded animals, and Avill be published in due course. 

Action on Blood-vessels. — The endothelial lining of the smaller blood- 
vessels is remarkably sensitive to radiations, the cells becoming swollen, 
^'acuolated, and degenerated, with a tendency to irregular jrroliferation into 
the lumen of the vessel. At the same time the vessel wall is infiltrated by 
leucoejdes. From these facts it is clear that exposure to radiations tends to 
destruction of the blood-vessels, and this exjrlains the clinical use of radium 
in the treatment of nc'c\-i. It shows, moreo\’er, the necessity for care in the 
clinical use of radium in situations wliere hmmorrhage cannot be readily 
controlled and there is reason to suspect the presence of jrre-existing degen- 
erative vascular changes. 

Exposure to X rays similarly gives rise to degenerative changes in the 
blood-A’essels, and indeed so marked are the changes set up by X rays and 
radium that the}^ have been regarded as the immediate cause of X-ray and 
radium burns. Undoubtedly, interference of anj’^ kind with the vascular 
supply to a part must have a greater or less effect in determining the course 
of any local pathological processes. Vascular changes, however, cannot 
account for the whole of the phenomenon, and in any case do not afford an 
explanation of how the vascular endothelium itself comes to be injured. 

The changes in the lining cells of the blood-vessels do not occur immedi- 
ately after exposure to the radiations, but a more or less variable latent period 
elapses between exposure and its obvious results. 

Effects on the Blood. — The action of X rays and the y rays of radium 
upon the blood has recently attracted a good deal of attention, as it has 
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been held responsible for eases of severe— and in some instanees fatal — anreniia. 
These oecurred among X-ray and radium workers who carried out their 
duties under conditions of insufficient protection. With the reeent develop- 
ments of prolonged and intensive X-ray therapy the matter is also obviously 
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Fif?. 103. — Section acro«^ tail of tadpole winch died 27^ hours after irradiation. 
Sliouing hyperplasia and invasion 01 coriura by epithelial cell*. 
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Kic. 104. — Stvtion ncro«' tail of tnd|H>Ie kilK'd 4 S hours after irradiation in protorgol. 
General hypeqdiisia of epithelium i? ^eem 


one of eonsidenihle inpiortanee. and accurate l)Ioo(l-coiints arc now a matter 
of rollline procedure in the ease both of workers and of patients undergoing 
Irealnicnl. .\ very large amount of work has been done upon the subject, 
which it is impossible to discuss here in full detail. The outstanding features 



142 THE ERITISH JOURNAL OF SURGERY 


of exposure to tlie radiations are a marked diminution in the number of 
lymphoeytes, togetlier witli a reduction in the number of red cells. In the 
earliest stages there ma}' be a transient increase in both types of cell, 
Lymphocytes seem to be especiallj’’ sensitive to radiations, exposures for quite 
short periods causing a marked diminution in the lymphocyte count. Poly- 
morphonuclear leucocytes are also diminished in number, but not to the same 
extent as the lymphocytes. Blood-platelets as a consequence of exposure 
show a rapid diminution in numbers, followed by a rapid reco^'ery. 

As regards the action of radiations ujron blood hi vitro, exposure to radium 
emanation produces haemolysis, with the formation of methaemoglobin, the « 
particles taking by far the largest part in the jn'oduction of the phenomenon, 
and they are also destructive to the opsonic jrower of the sei’um and to the 
haemolytic complement. Exposure to X rays has not been found to interfere 
with the action of immune sera, nor with that of the haemolytic complement. 
Further e.xperimental work, however, is necessary upon the question of the 
action of radiations upon immune sera. Haemolytic complement is notoriously 
unstable, but exposure of samjrles for two hours to X rays of moderate hard- 
ness was found to be without effect. 

Action on the Intestines. — The mucous membrane of the intestine is 
e.xtremely sensitive both to X rays and to the y radiations from radium, a fact 
which must be borne in mind from the point of view of the protection of 
the X-raj’’ worker and of the patient when radiations arc being used for the 
treatment of abdominal conditions. The earliest effect of exposure is the 
production of an inflammatory condition associated with diarrhoea and, if 
the dose of ra}"s has been suflicient, the passage of blood-stained mucus. More 
prolonged exposures lead to destruction of the lining epithelium of the gut, 
with shrivelling and atrophy of the subjacent tissue. The occurrence of diar- 
rhoea, then, in the case of persons working with X rays or in that of patients 
undergoing X-ray treatment in the abdominal region, should always receive 
attention when there is no other obvious cause for its occurrence. 

CLINICAL INVESTIGATIONS. 

The clinical material investigated was as follows: (]) Carcinoma of the 
breast, 25 cases ; (2) Rodent tdeer, 58 ; (3) Lymphosarcoma of neck, 4 ; (4) Sar- 
coma of femur, 3 ; (5) Carcinoma of lip, 2 ; (6) Carcinoma of thyroid, 1 ; 
(7) Carcinoma of mouth, 4 ; (8) Carcinoma of ceivix uteri, 3. 

1. Carcinoma of the Breast. — The cases of carcinoma of the breast had 
had a complete amputation of the breast performed previously to the X-ray 
or radium treatment. No pre-operation ti-eatment by irradiation was given, 
for the following reasons : the skin under such conditions heals badly, the 
risk of sepsis is increased, and the tissues are more congested, so that oozing 
is often considerable. Of the 25 cases, 15 received post-operative irradiation 
from X rays, this treatment only being given when there were signs of recur- 
rence. All these cases died, the average period being three years from date of 
operation. Ten cases recei^"ed immediate radium irradiation at the time of the 
operation, and subsequent X-ray treatment. Of these, 2 died from secondary 
manifestations after five and six j^ears respectively. The remaining 8 are alive 
after an average of six years, although 3 have signs of internal metastases. 
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The outstanding fact in this series is that no local recurrences have been 
observed in the cases treated ^vitll radium at the time of the operation. 

Case 6 in tliis series 'svas of interest in showng the effect of radiations 
on the blood-count. 

Case 0. — ^>Irs. S. B., age 50, came under obser\-ation in May, 1921, with a lump 
in the upper and outer quadrant of the left breast. Patient stated she had notice 
a lump for six months. The tumour was not attached to the skin or deep fascia. 
There were no palpable glands in the axilla. Radical removal of the breast, together 
with both pectoral muscles, axillarj' fat, and glands, was periormed at the end of 
^lav. The wound healed well. The tumour was a spheroidal-celled carcinoma. 
Mlien the patient was seen asain early in September, 1921, there was a small recur- 
rent nodule in the scar. It was decided to give X-ray treatment and to see what 
effect this had on the blood-count. A full pastille dose was given to four areas 
of the thorax through a 4-nuTi. aluminium filter, and a blood-count was taken 
again immediately after the X-ray treatment, and again on the two following days. 


BlooD'COunt nKFonn x-pat 

Tpjatmznt 

1 

1 Amr. X-PAY Treatment 

Sept. 20, 1021 

Sept. 20, 1021 

Sept. 21, 1S21 

Sept. 22, 1221 

Red blood-corpuscles. 

per c.mni. 
Total IcucocAdes, 

per c.mm. 

Polynuelcars 

Lymphocytes 

Eosinophils 

1 

0,148,000 

12,000 
CS'O per cent 
29-4 

7-0 

0,000,100 

1 

' 12,800 
72-4 per cent 
200 

10 

0,100,000 

13,000 

74'4 per cent 
24-0 

1-0 

0,384.000 

10,000 

70-3 per cent 
27-0 

0*1 

— tf 


few days aftenvards, on Sept. 27. a blood-count was taken and the patient 
submitted to a pseudo-dose of X rays, the blood-count was taken, the patient was 
given a full pastille dose to four areas on the left side of the thorax, and the count 
taken again. This was tried in order to sec if the pseudo X rays had any effects 
on the leucocyte-count. It was found that no difference could be made out. The 
results were as follows : — 


Ulood-cxjc.vt BEFonn 1‘SEuno X mrs .Vftet. sajif. .Vfteb X Rvts 


lied blood-coquisclcs 
Total Icucocvtcs 

. . 5,030,000 

10,400 

10.800 

9.000 

I’olvmiclcars . . 

74 2 per cent 

72-0 per cent 

73-3 per cent 

Lvmphocvtcs . . 

24*7 ,, 

248 „ 

20-3 

Eoiiitiophils 

.. 21-0 

2-4 „ 

0-5 


.Vgain, on Oct. 5. 1921. a blood-count was jKirformed before and after the same 
do-e of X niys. 


RFFOia; X Ravs .\mr. X Rays 


Itcfl blood-t'oqm«cU's 


4,308.000 


'rotal Icuwcvtcs 


11.500 

10,400 

1-vinplux‘vtc.s . . 


27-0 ]>or cent 

32-7 per cvnt 

Ua'inplnl’i 


01 

0-3 

KosinoplulN 


1-2 


l*olymirlc:irs 


711 

03*8 ,, 
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At first X-raj' treatment seems to have a stimulating effect on the 
production of leucocytes, and later on its action is inhibitory, so that it 
is necessary -when giving deep X-ray therapy to have a blood examination 
performed from time to time. 

In this case radium treatment was substituted in Xovember, 1921. 60 
mgrm. filtered through 2 mm. of lead being applied to the recurrent noduleTfor 
four hours each month. The nodule disappeared, but the patient gradually 
became more breathless in February, 1922, and died in the following May 
A skiagram demonstrated large secondary deposits in the thorax. No post- 
mortem examination was j^ermitted. 

2. Rodent Ulcer. — In the treatment of the earlier cases of rodent ulcer, 
large doses of radium were used in combination with lead filters; very poor 
results were obtained. The ulcer increased in size, and in several cases 
excision was eventually performed. One of the most hopeful methods of 
application of radium appears to be that of repeated small doses daily for a 
jjcriod of seven to fourteen days, followed by a week or fortnight’s rest, when 
the course of treatment is resumed. In these cases no screen was used beyond 
the platinum containers in which the radium was placed, which was separated 



Fig. 105. — Photograph showing position of 
rodent nicer before radium treatment. 



from the diseased surface merely by a laj'er of guttapercha or lint, thereby 
allowing the passage not only of the softer y radiations, but also some ot the 
hard P raj^s which ajDpear to play an important part in the process of 
treatment. 


Case 2 in this series is of interest because histological examination vas 
carried out before and after radium treatment. It may be laid down as a 
general rule that if a rodent ulcer does not respond to radium or X-ray treat- 
ment after three months, it should be excised. 


Case 2 {Figs. 10.5-109). — William P., age 66, first came under obser\'ation in 
September, 1920, complaining of a small ulcer the size of a shilling situated ni t ic 
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right temporal region 2 in. behind and 3 in. above the external canthus (Fig. 105). 
tIus ulcer began in October, 1919, as a small pimple which slowly grew larger and 
broke down and was treated by different kinds of ointments which had no effect. 

small piece of the edge of the ulcer was removed, and microscopically it proved 
to be a rodent ulcer (Fig. 108). Radium treatment was tried for fourteen montlis ; 




only change con'ccjuem onradiurn treatment. 

(>0 menu, of r.idiuiu liltere<l through 2 mm. of platimim were applied to the ulcer 
(■vor>- two week-i until December. 1921. .\s no improvement took place, the ulcer 
Axu', tHMu])lelely eNciwtl and the ban* area skin-graftexl. Xhc iuicn>>copic:d apfxear- 
aiuv of the \deer after ix-moval revealed the fact that a ver\* detinite fibrosis Imd 
taken plaei* (Fig. 1()!»). 

voi.. MI.— so. -tS. 


10 
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3. Lymphosarcoma of Neck, — Tlic four cases of lymphosarcoma all 
responded ■well locally to radium irradiation at first, but death occurred in 
each case OM-ing to 'widch' disseminated and deeply-seated metastases. 

Case 2 {Figs. llO-ll-l-). — George W., age 0(5, came under observation in April, 
1922, -witlr a large tumour on the left side of Iiis neek {Fig. 110). He first noticed 
a small lump behind his ear in February, 1922, whieh soon sirread to the whole of 




Fig. 111. — Photograph showing condition Fig.' 112. — Photograph of same paticn 

of patient five days after the insertion of taken two months after Fig. Ill- 

200 mgrm. of radium. 


the side of his neck. At the beginning of May, 1922, the swelling was so larp tha 
it compressed the trachea, and a tracheotomy had to be perfomred on iMay 1 • 
Radium, 200 mgrm., filtered through 2 mm. of platinum, -vvas inserted deeply mt 
the tumour for eighteen hours on May 15. A small portion of the grotvth 
removed for microscopical examination ; the tumour proved to be a ly^P 
sarcoma {Fig. 113). The tumour commenced to disappear on May 17, and 
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become ver%- much smaller by the 18th, and on May 20 a photograph was taten 
(Fio. Ill) • the tumour had almost completely disappeared. However, m July growtli 
became palpable on the left side of the neek again, and 100 ragrm. of radium were 
inserted into the neek for twelve hours ; in August, the same quantity of radium 



Fic. 113. — Section of lymphosarcoma from portion e.^cised before commencement 
of radium treatment.. 



was again iuserlod for the same period. The growth had progressed (Pig. 112). and 
in Seiitember ajiiK-ared on the rigid side of the neck. Radium was again aiiplied. 
and a Mnull piece of growth removed to ascertain what changes the nidium had 
caused. P/g. 114 is a microscope dniwing of the tumour. The tumour grew stcadilv 
on both sides of the neek. and the jiatient died on Xov. 3. lt»22. 
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4. Sarcoma of Femur.^ — The three cases of periosteal sarcoma of the 
femur were inoperable when thej'^ came under treatment ; in eacli case 

secondary deposits were present in the- 
lungs. The size of the primary growth 
diminished as a result of local insertion 
of radium combined with X-ray therapy. 
Death in all cases was due to pulmonary 
mctastases. 

Case 1 (Figs. 115-118).— William L., 
age 2C, married, two children, was admitted 
to hospital on March 16, 1921, complaining 
of a tumour in the left thigh. He gave the 
following history : In August, 1915, while a 
soldier serving in France, he received a blow 
on the left thigh from a clod of earth due to 
the bursting of a shell. He was invalided 
home twelve months later with a wasted leg. 
He was admitted to several Army hospitals 
during the following year, and was finally 
discharged from the Army in September, 
1917, with a pension. In the spring of 1918 
he first noticed that his leg was swelling; 
this gradually increased till JIarch, 1921, 
when patient, who had been working as a 
fitter's mate, had to give up work and was 
admitted to hospital. On examination a 
firm hard swelling of the left thigh was 


Fig. tin. — Pliotograpli of periosteal sar- 
coma of femur before radium application. 

discovered. Skin not discoloured ; 
no solution of continuity ; ' skin not 
adherent except for a small area 
posteriorly. The tumour rvas fixed 
to the femur. No egg-shell crack- 
ling. Slightly tender to touch. 

Knee fixed in slight flexion. Liver 
not palpable. Spleen not felt. 

No glands. Some dullness in both 
lungs behind, alongside vertebrte. 

Secondary deposits confirmed by 
X rays. 

Opehation, March 17,1921. — 

A small incision was made in the 
anterolateral aspect of left thigh 
over the most prominent part of 
the tumour. A small piece of the 
tumour was removed. Macroscopi- 
cally the tumour looked malignant, 
and there was no capsule over it. 

Through the incision 60 mgrm. of 
radium w'ere inserted for twenty-four hours. The tumour proved on microscopica 
examination to be a spindle-celled sarcoma (Fig. 116). On March 25 a quanti j o 
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radium emanation equal to 100 mgrm. 
forty-eight hours. A blood-count was 

Red blood-corpuscles 0,320,000 per c.mm. 

(120-4 per cent) 

Hicmoglobin . . . . 98 „ 

Colour index . . 0-77 


of radium was inserted into the thigh for 
performed on April 9 : — 

Polj-nuclear leucocj-fes . . 80-4 per cent 

Eosinophils . . . . 3-3 ,, 

Lymphoc\-tes . . . . lo-G „ 

jfast-cells . . . . 0-7 „ 


On lilav 12, 1921, 60 mgrm. of radium with a 1-mm. filter of lead were inserted 
into a secondart- growth in the right lung. The 7th rib was resected and the lung 
exposed under ‘ intratracheal ether amcsthesia. The radium was removed after 
forty-eight hours. 

On May 19, CO mgrm. of radium svith a 1-mm. filter of lead were again inserted 
into the left thigh for forty-eight hours. The thigh measurement had gone down 
from 28 in. to 25 in., and patient had gained one stone in weight. Blood-count, 
May 27, 1921 


Red blood-corpusclcs 4,008,000 per c.mm. 

IVhite blood-corpuscles 5,000 „ 

Hicmoglobin . . . . . . 00 per cent 

On .June 3, CO mgrm. of radium 
with a 1-mm. filter of lead were 
inserted into the left thigh for 
forty-eight hours, and again, on 
.lime IS, 00 mgrm. of radium with 
a 1-mm. filter of lead were inserted 
into the right thigh for forty-eight 
hours. On .Inly 9, 00 mgrm. of 
radium with a 1-mm. filter of lead 
were inserted into a secondary 
deimsit in the left lung under 
intratracheal ana;sthcsia. a portion 
of the 7th rib having been resected. 

The radium was removed after 
forty-eight hours. The patient 
began to lose weight and to go 
down-hill rapidly after the middle 
of .Inly, and died on -Vug. 1, 1921. 

I’osT-.uonTr.si Ex.\>iin.vtion. — 

Was (lerformcd on .-\ug. 2. The 
left thigh was amputated and 
sectioned {ace Figs. 117. IIS). It 
was a ])eriostcal .sarcoma of the 
spindle-celled variety. There were 
no gnnvths in the liver or any 
other abdominal organs. The 
growths in both lungs were con- 
sider.\hly smaller than at oj)era- 
tion. There were some mediastinal 
glands atlected with gn>wth. 


Polynuclear leucocytes . . 7G-S per cent 
Eosinophils . . . . 5-2 „ 

Lymphocytes . . . . 13-2 ,, 

Mast-cells . . . . .3-8 ,, 


Fm. 11,. — Photograph of femur and groivth removes! 
post mortem. 



This man received during his stay in hospital tlic following X-ray 
treatment : — 


.Manh 19 : X-niy treatment to thigh— 9 ports of entry 2 in. square; 0-nmi, 
tilter of tdimiuiium : one full p;isiille dose to each areir : ' 02 pastille doses mven 
It' lu'lwtTn Matfli 10 and Mav 10. 
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jMarch 22 : Chest divided into IG areas 2 in. square ; C-mm. filter ; full pastille 
dose to each area ; two areas each day ; 88 pastille doses given to chest between 
jMarch 22 and July 17. 


5 . Carcinoma of Lip. — The two cases of carcinoma of the lip were inoper- 
able on account of secondary deposits in tlie glands of the neck which 
infiltrated deeper structures. Each case was remarkably unresponsive to 
radium treatment ; the needles of radium were buried in the growth in the 
usual manner. 


6. Carcinoma of Thyroid. — The case of carcinoma of the thyroid, although 

large doses of radium were 



Fig. 118. — Section of growth showing marked fibrosis 
only after radium treatment. 


inserted into the growth on 
se%'eral occasions, did not seem 
to be at all influenced, but 
the tumour gradually grew 
and caused the death of the 
])atient within a year of the 
diagnosis being made. 

7. Carcinoma of Mouth. 

— The four cases of inoperable 
carcinoma of the floor of the 
mouth were quite unrespon- 
sive to radium treatment. 

8. Carcinoma of Cervix 
Uteri. — Of the three cases of 
carcinoma of the cervix, two 
died within nine months of 
the first insertion of radinin; 
whereas the other patient, 
though considered inoperable 


at the time radium was in- 
serted. was operated upon subsequentlj^ and is still alive eighteen montlis 
after hj^sterectomy. The notes of this case are given below : — 


Mrs. Ada G., age 58, came under observation in July, 1922, complaining of 
continuous slight hmmorrhage per vaginam. On examination the cervix was ulcer- 
ated and was fixed in position to surrounding structures. A diagnosis of inoperable 
carcinoma of the cervix was made. A small piece of tissue was removed from the 
cervix, and was found on microscopical examination to be malignant. Radium. 
125 mgrm., with a 2-mm. platinum screen, were inserted into cervix for twentj- 
six hours. Two months later, on Sept. 15, patient was again examined under an 
ansesthetic. The cervix was now nearly flush with the vaginal vault and looked 
health}\ There was no sign of ulceration. In the right fornix only slight thickening 
could be felt ; whereas at the previous examination the pelvic cellular tissue 
appeared to be extremely involved and fixing the uterus, now the uterus was 
mobile in everj’’ direction. On Sept. 28, 1922, Wertheim's hysterectomy vas 
performed ; the operation was quite easj-. . 

On examination of the parts removed, the cervical canal presented wha 
appeared to be a tjqrical endocervical carcinomatous ulcer. This part was examine 
by the pathologist, who reported as follows : “ Verj^ little epithelium appears in 
any of the section ; such as there is shows no definite evidence of malignancy . 
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There are marked necrotic changes, hyaline degeneration, and fibrosis of the muscular 
coat.’’ 

The patient recovered well from the operation, and has put on half a stone in 
weight since leaving hospital. 


CONCLUSIONS. 

As regards the mode of action of radiations upon liring tissues, various 
views have from time to time been put forward, such as that the radiations 
decomposed the lecithin present in the tissue cells, and that its disintegration 
ju’oducts acted in an ingenious manner. As a matter of fact this action upon 
lecithin has not been substantiated by subsequent research. 

Another view is that of specific activation of intracellular enzymes. Here, 
again, most recent investigations fail to demonstrate any such action, and our 
experiments at King’s College Hospital upon the oxidases laccase and t\To- 
sinase fail to show any effect as to sequel to irradiation. 

Probably no one theory can explain all the phenomena : but what does 
seem clearly established is that X rays and the 7 radiations from radium have 
a marked effect ujion certain classes of colloids, among which are proteins 
and starch. Proteins undergo a marked diminution in viscosity, and are more 
easily prccipitable after a radiation than before. In the case of starch, as 
shown by Colwell and Russ® in 1912. this undergoes at any rate a partial 
change into soluble starcli and dextrin. 

It seems not improbable that certainly one of the effects of radiation is 
disturbance of the colloidal equilibrium of the cells, with consequent devitaliza- 
tion. If not carried too far the cell may recover, but if certain limits be 
exceeded the damage is irrei)arablc. and the intracellular enzymes may then 
come into play, their action being of a destructive character upon the 
devitalized cell jirotoplasm. 

The author wishes to acknowledge the kindly interest and assistance 
given him by his surgical colleagues, and by Dr. H. A. Colwell, .\ssistant 
Radiologist at King’s College Hospital. 
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THE SURGICAL TREATMENT OF OSTEO ARTHRITIS. 

(Being the Ilnntcrian Lecture delivered ed the Royal College of Surgeons of Englaml 

on February C, 1924.) * 

By C. jMAX page, London. 


The chronic joint change recognized in England as ostco-arthritis, and on 
the Continent as artliritis deformans, is so general in its ineidence that its 
milder forms ma}’’ almost be regarded as a degenerative process associated 
with senescence. In certain cases, however, it assumes the eharacter of a 
destructive pathological process, and may progress to sueh a degree as to 
produce serious disabilitj', not onlj'^ from pain, but on account of deformitj' 
secondary to absorption of bone. Moreover, the eondition is by no means 
confined to those past middle age, and when it oeeurs early in life it seems to 
run an unusuallj^ active course. 

The gross anatomy of the joint changes in osteo-arthritis has for long 
been clearlj'^ recognized, and industrious research has been carried out with a 
view to determining the cause of the condition. It must be admitted that 
though it has been demonstrated that the joint changes classified as osfeo- 
arthritic may be initiated b}' several different factors, its etiology still remains 
obscure. The literature on the subject has become enriched with a confusing 
nomenclature which has dei'eloped as a result of the attemjit to classify the 
various joint changes observed, generally on an anatomical basis. This aspect 
of the subject was very thoroughly reviewed here last year by i\Ir. Timbrell 
Fisher and at a discussion held at the Royal Society of Dledicine- a few 
months later, what may be termed the medical side of the matter was fully 
debated. 

I proi^ose to devote mj^ attention to a consideration of the treatment of 
cases in which the changes have so far progressed as to-be beyond satisfaetory 
relief b_y medical means. I shall simplify’- the subject further by^ omitting 
reference to conservative surgical methods, and shall confine my’self strictly 
to a detailed consideration of the limited grouj^ of cases in which operative 
procedures can be held justifiable with a view to effecting a radical cure of 
the condition. 


I do not wish to suggest that the more scientific, or even the empirical, 
procedures which have been ajiplied to check the advance of the condition 
should be neglected as useless. There are two factors which are generally 
accepted as responsible for the progression, if not for the initiation, of this 
destructive process in a joint ; they^ are (1) the presence of a chronic infective 
focus in some piart of the body% and (2) strain or injuiy of the affected joint. 
Accejiting these etiological causes, treatment directed to their elimination is 
a natural sequence. It is clear that the removal of any'^ septic focus disco^'el•ed 
in the body should not only'^ be part of the treatment in early' cases, but should 
receive equal attention in the more advanced instances in which operation is 
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contemplated. Rest of the joint involved is definitely suggested when there 
is pain. 

How far the continuation of rest should be pursued with a view to obtain- 
ing an apiiroximate cure by stabilization of the joint is an important question 
to decide, but one which it is difficult to answer. It is sometimes stated that 
rest and immobilization of an osteo-arthritic joint leads to its ankidosis. 
From my observation I doubt if a complete bonj* ankylosis ever results from 
the osteo-arthritic process unless a definitely inflammatory reaction is added 
to the ordinary picture. None the less, stability may be obtained by con- 
servative treatment in an osteo-artliritie joint, at any rate sufficient to prevent 
the jirogrcssive absorption of bone, and to reduce tbe pain to an endurable 
decree. Once a joint has been denuded of its articular cartilage, progi-essive 
absorption will inevitably continue if any considerable range of movement 
is retained, and if it bears continuous weight. This point must be borne in 
mind wlicn the selection of the type of operation best suited to the relief of 
the condition is made. 

THE SELECTION OF CASES SUITED TO OPERATIVE 

TREATMENT. 

Tile primary indications for recourse to radical operation in an osteo- 
arthritic joint can. I think, be clearly defined as two in number, viz.. (1) 
persistent jiain. and (2) progressive deformity in relation to the joint 
affected. Tlicse indications liold good whatever anatomical form the disease 
assumes, and wlicthcr the principal causative factor appears to be trauma, 
bacterial infection, or toxic absorjition. Operation will not usually lie under- 
taken in the presence of evidence of active infection. In young people 
it may be employed to cut short the uncertain period (always a matter of 
years) in whicii stabilization of the joint may occur under non-operative 
treatment. 

In jiracticc the selection of cases for operation will be influenced by the 
number of joints involved, and the life cxjicctation of the patient. In those 
cases in which one joint alone is seriously affected, and when there is no 
suggestion of a general infective process, the decision to operate is a straight- 
forward one. AVhen. on the other hand, the disease is polyarticular in its 
distril)ution. o])cration will only be undertaken to relieve intolerable pain, or 
to correct disabling deformity after the infective process has become quiescent. 

Operations for intcrciirrcnt eomjdications of an ostco-arthritic process in 
a joint, such as the removal of hypertrophic villi or loose bodies, arc often 
resorted to. but they hardly come within the scope of this paper. 

The ]U-occdurcs which have been jnit forward in order to deal radically 
with osteo-arthritic joints may be roughly classified under three headings, 
viz.: {1) Ercision nf the joint : [2) ArthropiasUr, {3) EraAon of the joint : (4) 
Si/ninectonn/. The aim of these operations in regard to the final function 
of the articulation varies considerably. 

1. Excision of the Joint. — This is the oldest established jiroccdurc in the 
surgery of this condition.^- s. s Its primary aim is to relieve pain by the 
removal of the diseased joint surfaces. The functional result exj)cctcd in the 
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cases of hip, elbow, wrist, and metatarsal phalangeal joint of the toe is a 
pseudo-arthrosis. In the knee an arthrodesis in a good position is aimed at. 

2. Arthroplasty. — The modern formal arthroplastic operation has not had 
an extensive trial in the treatment of osteo-arthritis, though it is favoured by 
some in the cases of the great-toe-joint. The operation is generally held to 
be an undesirable one for this condition, on account of the presumption that 
the new joint formed will undergo the same pathological changes as vere 
responsible for the primary condition. Though there is evidence that this 
attitude is a i-easonable one in the case of a weight-bearing joint, I do not 
think it need be adopted in respect of those articulations in which movement 
is only called for occasionally. 

3. Erasion. — Evasion of a joint consists in remor-ing the remaining articular 
cartilage and the underlying or exposed sclerosed bone, the general bony 
formation of the joint surfaces being retained. Tiie final aim of this operation 
is generally to produce an artlirodcsis, or at any rate fibrous ankylosis of the ' 
joint in a good position. In practice it will be found, as is shown in Taik I, 
that in a fair number of cases this operation may leave a joint with quite a 
good range of movement. 

4. Synovectomy. — This is essentially a conscrvati\-e operation, which can 
onlj'' be e.xpected to be successful in those cases in wliich little or no change 
has occurred in the articular cartilage ; and it must therefore be undertaken 
at an early stage of the case. A radical synovectomy ajrpears to have been 
first carried out by Jlullcr® in 1894. He based it on the hypothesis that the 
destructive process in an ostco-arthritic joint was initiated in the synovial 
membrane. Few operations of this character have been recorded, and so the 
evidence of the truth of the theory is lacking. The class of case which appears 
to be satisfactorily dealt with by this means is that termed lijroma arborescens 
or hypertrophic villous synovitis. The condition is most commonly seen in 
the knee-joint, and from an examination of specimens the disease appears to 
be primarily^ syno\'ial, gross deterioration in the articular cartilage only 
occurring in the later stage of the process. 

The decision as to rvliicli of these operations should be employed, and 
also the nature of the after-treatment, varies considerably in respect of different 
joints ; and I will now gi'N’c some consideration to the more important indi- 
vidual instances, 

THE LOWER EXTREMITY. 

The Hip- joint. — The pathological condition of the hip-joint associated 
with severe symptoms varies widely. The X-ray appearances alwaj^s shon 
reduction in the normal inter-articuiar space, on account of the absorption o 
articular cartilage ; the degree of bone deformity may be slight or gioss. 
This conforms to the rough dirdsion into atrophic and hypertrophic t}pes. 
The atrophic form is most often seen in women and young adults, the hyper 
trophic being commoner in middle-aged and elderly men. A chronic artbii is 
initiated bj'^ a definite bacterial infection (e.g., the gonococcus or dysentcij 
bacillus) will show approximately the same X-ray appearances as the atiop uc 
type of osteo-arthritis. In those cases associated with old fractal es o le 
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acetabulum, the appearances are influenced by the form of the primary 
injury. {Figs- 110-122.) 

The choice of operation in tliis joint depends little, however, on the 
anatomical condition or etiology, but is determined by the age and general 
condition of the patient. In the young and middle-aged the aim should 
be not only to remove any pain but to provide a stable joint. This can be 
most effectually done by producing bony ankylosis at the joint line. An 
arthrodesis is most eertainly produced by a complete erasion of the joint. 



followod by lixaliou in i)lasler-of-Paris in the position of election for a sufllcient 
time to allow bony union to occur. Tliis procedure was first advocated by 
.\ll)cc' in I'lOS. In his early series lie merely rawed the upper surface of the 
femur and corresponding aspect of tlie acetabulum {Fig. 12:1). Latterly he 
has adopted a more thorough ex])osure of the joint, and further ensures bonv 
ankylosis by the insertion of an autogenous bone graft. 

Tlie oiieration must he regarded as a severe one. tliongh in my cxiicricnce 
it is not assoi-iated with mueli shock. It is the iirolongcd after-fixation in 
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plaster-of-Paris in the recumbent position which is found most tiying by the 
patient. Tlie functional results of a fixed hip in a satisfactorj’^ position are 
remarkablj" good in the younger subjects. U'lie most serious disability noticed 
as a rule by the patient is tlie difficulty he experiences in doing rip his own 
boot on the side affected. 

In reyiewing the later results it is noticeable that elderly subjects some- 
times develop pain in the lumbar spine and saero-iliac joints after an arthro- 
desis of the hip. The fixation of the hip uiuloubtedly imposes a serious strain 



Fig. 120. — Osteo-nrtliritis of liip with little bone chnnge except at margins (Case 1). 


on these joints. In elderly feeble patients an arthrodesis should not e 
attempted. A simple excision of the head of the femur has been most o ten 
favoured. Sir Robert Jones advises the production of a pseudo-arthrosis a 
the base of the neck of the femur without touching the diseased joint. o i 
these latter operations reliei'e severe pain, but leave a joint of poor sta y 
and mean that the jjatient is left dependent on the use of crutches or ana 'inp 

caliirer. , • i 

Sampson Handlejr introduced the more conservative irrocedure to n nc 
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lie gave tlie name clieilotomy, but there are few cases in which this opera- 
tion could be expected to give a lasting cure. Platt advocates a partial 
excision of the head of the femur, leaving sufficient bone to engage the upper 
rim of the acetabulum. This leai’cs, in fai'ourable cases, a stable joint with 
fair mobility. 

In my own experience the operation of erasion of the joint has been 
well tolerated by old patients, and I have merely varied the after-treatment 
in their case by making no attempt at rigid fixation in plaster-of-Paris. 
A painless fibi’ous ankylosis or pseudo-arthrosis is in this way obtained 
in a relatively short time ; the hip is stable, but there is a tendency to the 
development of an adduction deformity. 

The performance of a formal arthroplasty in the case of the hip-joint is a 
doubtful jioliey. and is hai'dly necessary in cases of osteo-arthritis. As stated 
aliovc. a useful range of 
movement at the hip is 
obtained by an erasion 
of the joint followed by 
suitable after-treatment. 

Indeed, it is not easy 
to secure a sound bony 
ankylosis at the hiji- 
joint. as is made clear by 
results seen in 2'ablc I. 

This cx])crience falls in 
line witli the frequency 
with which a j).seudo- 
arthrosis is formed after 
an uuim])actcd intracaj)- 
sular fracture of tlic neck 
of the femur. This sup- 
])rcssion of new bone- 
formation within the 
joint is due to the c.x- 
posurc of the broken 
surfaces to the inllucnce 
of synovial fluid ; the 
same condition jirevails 
after an erasion or excision of the hip for a non-inflammatory condition. 

In examining the later results (Table 1) of eases of operation on the hip- 
joint. the tendency to the devcloinnent of an adduction deformity is striking. 
Tliis deformity results in serious functional shortening of the limb, from tilt- 
ing of the |)elvis wlicn the erect attitude is assumed. As it is manifestlv a 
eompliealion to be avoided, it is worth while to examine the factors which 
au' responsilfic for its production. 

.Vddnetion deformity is a notable feature in any case of destructive disease 
ot the hip-joint. It a])pears to be due to at least two causes: (1) Tiie pro- 
portionalely exet-ssive wasting of the gluteal muscles, which lie in intimate 
relation to the joint : the adductors, which arc normally the master group. 



Ki<;. I2I. — O-tco-arthriti'i of hip wiili commenem" dislocation 
(C’a''c 2S). 
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are at a greater distanec from tlie articulation and do not suffer so severely. 
(2) The abducting power of the glutei and tensor fascirc femoris is redueed 
by tlie sliortcning of the lever (the neck of the femur) through which they 
aet. Both these faetors are operative in some degree after the operation 

under eonsideration. Firstly, the 
muscles may^ be meehanically 
damaged or the nerve-supply 
interfered with if the incision is 
not carefully planned ; secondly, 
any considerable removal of 
bone from the head of the 
femur, or unusual deepening of 
the acetabulum, will shorten the 
lever through which the mus- 
cles act. 

The problem of avoiding 
the secondary development of 
adduction deformity after opera- 
tion only arises when a fibrous 
joint is the result. If firm bony 
ankylosis is obtained in a good 
position by means of proper fixa- 
tion, the difficulty does not arise; 
but it siiould be remembered that 
sound bony union is not always 
obtained, hower'er carefully the 
operation may be carried out, 
and that union, apparently firm, 
if due to fibrous tissue, is liable 
to gradual stretching. 

In all cases, therefore, of operations of this nature, the two simple 
mechanical factors above enunciated should receive attention, viz., (1) preser- 
vation of the full function of the gluteus medius and minimus and tensor 
fascim femoris, and (2) the preserva- 
tiorr of the neck of the femur at as 
full length as possible. In practice, 
the adductors may be weakened by 
section of their tendons, followed by 
forced abduction of the thigh. To 
correct the result of shortening of the 
neck of the fennrr. Whitman** advo- 




Fig. 122. — Traumntic arthritis of liip following on 
injurj’, presumably a fracture of the margin of the 
acetabulum [Caxc 18). 


cates the reimplantation of the bony 123.— Diagram of Aibee's method 

insertion of the gluteus medius and of producing a bony ankylosis m the up- 
minimus into the shaft of the femur 


a couple of inches below the normal 

jrosition of the great trochanter. I have no experience of this 
but it seems to be based on sound lines. 


procedure. 
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The Knee.— This joint, next to that of the big toe, is probably most 
commonly the site of serious osteo-arthritic change. It may be said at once 
that, as far as current general experience goes, a radical cure of osteo-arthritis 
of the knee can only be obtained with certainty by arthrodesing the joint. 
Such a final destnrctive procedure can only be justified in those eases in which 
pain is severe and persistent, or in wliich absorption of the bone of the outer 
condyles has deformed the joint. {Fig. 12 k) 

Many minor operative procedures, favoured by the size and accessibility 
of the joint, have liad a fair trial. 

The removal of detached and sessile 
osteophytes, and the resection of 
enlarged processes of the syno\-ial 
membrane, are often carried out 
for the relief of s^Tuptoms. though 
it is not expected that such opera- 
tions will bring the morbid process 
to a standstill. The more radical 
]n'occdurc of complete synovec- 
tomy is a practical possibility in 
this joint, and can be applied to a 
limited number of cases.^' When 
practised on those in which the 
chief and ajiparcntly primary 
cliange is in tiic synovial mem- 
brane. it has given satisfactory 
results. 

I have found no records of a 
formal ai'throplasty of the knee- 
joint in osteo-arthritis. .-Vlthough 
the ]woccdurc cannot be regarded 
as likely to give a new joint ]jcr- 
manently free from absorptive 
change, it should certainly be 
worth a trial in young jjatients. 

It is essentially conservative, and. 
if not successful, it should not 
prejudice the jirodviction of sound bony ankylosis at a second operation. 

The Ankle. Ostco-artliritic changes in tlic ankle are commonly originated 
by a trauma about the joint. It is not an uncommon sequence of infected 
conqiound fracture of tlic leg. Tlic operative treatment of the condition has. 
in m_\ e.Npcricnce. which has been limited to this type of case, been disappoint- 
ing'. Arthrodesis of the ankle-joint relieves the condition for a while, but is 
often followccl after some months’ use of the limb In- the development of pain 
in the tarval joints. The jiracticc of arthrodesing the mid-tarsal joints at the 
same time as tiic ankle I have not found satisfactory. Pain in .some part of 
the arch of the foot in front of the fixed joints conuuonlv aj)i)cars. I have 
actually carried out a Syme’s amputation at the rcipicst of the patient in two 
cases a year or so after the comidefc arthrodesing operation had been done. 



Fig. 12 S. — i'cvorc o>too-ar;hntis of knee in a 
woinan, n::e 47, witli valcroid deformity. 
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A simple astragalectomj’^ I do not think is much more satisfactory. Tlie 
new joint between the tibia and the os calcis practicallj’^ always becomes pain- 
ful and develops arthritic changes. If resection of the astragalus is followed 
b}’^ the establishment of an arthrodesis between the tibia and upper surface 
of the os calcis with tlie foot dorsiflexed to 80 degrees, the functional results 
seem to be better. 

Sly experience of the late results of operative treatment of osteo-arthritis 
in this joint seems to be at variance with some authors ; this is perhaps because 
it has been limited to cases in which widelj’^ diffused sepsis had been present 
at the inception of the condition. 

Tarsus. — According to my observations the results of operation on the 
tarsal joints arc not more satisfactory than those on the ankle. It seems 
that in the adult foot the remo\’al of any substantial part of the bones of the 
tarsus imposes an irregular strain on the remaining joints, and seldom gives a 
good functional result. This is certainly true when the process has been 
associated with a pjmgenic infection. In cases of simple fractures in civil 
practice where the ai'thritis is strictly confined initially to the injured joint, 
earlj'^ ojreration may be nrore effective. 

Metatarsal Phalangeal Joint of the Big Toe. — This joint is of interest in 
that it has furnished a mass of material from which one might expect to 
gather evidence of the value of operation on osteo-arthritic joints in general. 
The evidence, however, is not generally applicable, and certainlj’^ not in relation 
to weight-bearing joints. The operation undertaken has usually aimed at an 
arthroplast}^ That generally practised takes the form of a free excision of 
the head of the metatarsal bone. Macausland and others practise a more 
conservative arthroplasty, inserting a fascial flap. In general the results of 
these excision operations is to leave a free or almost flail joint which cannot 
be subjected to much strain. 

A careful examination of the late end-results of these cases is certainly 
needed before a final ojrinion can be formed on the true worth of the several 
methods advocated. 


THE UPPER EXTREMITY. 

The joints of the upper e.xtremity, though often enough the site of an 
osteo-arthritic change, will less often warrant radical operation than is the 
case in the lower limb. The disease does not tend to progress so far as in the 
lower extremit}'^, because the joints do not bear weight and can be spared 
a good deal of their usual shai’e of work without comjrletely disabling the 
patient. A certain number of severe monarticular instances of the disease 
are, however, met Avith ; they are generally secondary to trauma. If the 
condition occurs in working men, operation is the onl}’’ measure which 
restore them to full industrial efficiencJ^ 

Acromioclavicular Joint.- — Osteo-arthritis of this joint may produce a 
chronic disabilitj'^ generally recognized as a shoulder’. The e.xcision 

of the joint is a minor o])eration which can easily be carried out, and it gnes 
most satisfactory results if the cause of the pain has been correctlj' locate • 
The Shoulder. — The accurate diagnosis of the cause of chronic pain a on 
the shoulder is by no means eas}’'. Exploratory operation may be necessai) 
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establish it. From my limited experience of the operative treatment of osteo- 
arthritie conditions in this joint, I should say that, though gi-oss bony deformity 
of the articular surfaces is uncommon, the minor operations undertaken for 
the removal of enlarged bursa;, etc., seldom give permanent relief. If radical 
operation is felt to be justifiable, an arthrodesis of the joint, with the humerus 
abducted 45 degrees from the normal and externally rotated and anteverted, 
probably gi\'es the best 
functional result : the 
scapular movements 
being sufiicient to secure 
a useful control of the 
position of the arm. A 
simple conservative re- 
section of the head of 
the humerus is a better 
])roecdurc if for any 
reason the movements 
of the scapula are re- 
stricted ; or in elderly 
patients in whom the 
prolonged fixation which, 
an arthrodesis requires 
is undesirable. 

The Elbow. — Cases 
submitted to operation 
will usually be second- 
ary to injury, and under- 
taken in the working 
])eriod of the jjatient’s 
life. The decision be- 
tween an arthroplasty 
and an arthrodesis will 
be based on social 
grounds. .\u arthrodesis 
between the elbow and 
humerus with the elbow 
set at all angle of about 

degrees gives a verv 
useful arm for a worker, 
provided that the head 
of the radius is frcclv 
excised, so that the 
movements at the radio-ulnar joints are maintained. .\n arthroplastv is better 
suited to women, and to men whose occupation is of a sedentarv character. 

The Wrist and Carpal Joints.— Osteo-arthritis of these joints is most 
often seen as the late seipiel of carpal injuries. Opcnition will be undertaken 
tor iiei-sistent pain nither than for limitation of movement. In my experience 
of some eight eases, excision of the proximal row of carpal bones, though verv 

11 



VO! . MI — so. -Is. 



162 THE BEITISH JOURNAL OF SURGERY 


often satisfactory in its immediate results, is disappointing later, a recurrence 
of the symptoms being common. A complete excision of the carpus is 
advocated Vallas^o for tliis condition. 3Iy exirerience of this somewhat 
drastic procedure is limited to two cases, and the final results showed little 

improvement on the 
primary condition. 

In a working man the 
disablement is a serious 
one, and the poor results 
obtained bj^' operation 
once the osteo-arthritic 
]n’ocess is established^en- 
forces the importance of 
the careful eai-ly hand- 
ling of cases of carpal 
injury. 

Temporomaxillary 

Joint. — A disabling ar- 
thritis of this joint is 
most often met with in 
women. An excision of 
the condyle relieves the 
pain and leaves a useful 
joint. A shortcoming 
of the procedure is the 
slight deviation of the 
lower jaw' towards the 
operated side Avhich is 
involved. 

The Spine. — The 

types of chronic change 
which can be recognized 
from the X-ray appear- 
ances can be roughly 
divided into two groups, 
yiz. : (1) Those in which 
the bony changes are 
most in evidence, ab- 
sorption of the bodies 
and marginal lipping 
being present {Fig. 125); 
(2) Those cases in w'hich 
ossification of the inteiw'ertebral ligaments is the prominent feature (Fig. 12d)- 
In the latter type the serious clinical symptom is fixation of the spine 
due to bony deposit in the ligamentous structures. This is not subject o 
surgical control, and treatment must therefore be limited to prevention o 
deformity while the process is active, and to the securing of ankydosis m 



•I 





Fig. 12G. — SponcljGitis deformans in n man, age 30, showing ossifi- 
cation of intervertebral ligaments and little other cliangc. 
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all erect posture. The condition occurs in ivhat is termed the Jlarie- 
Striimpell type of artliritis, and is often associated -n-ith involvement of the 
large joints of the extremities. 

In the first-mentioned condition, which is more properly classified as one 
of osteo-arthritis and is generally termed traumatic spondylitis, the progressive 
absorption of bone may lead to severe jjain from pressure on the emerging 
nerve roots. In sucli cases the possibilities of ankylosing the spinal processes 
bv means of Albee's or Hibbs’ method is worth considering in selected cases. 
I have undertaken two operations of this kind, but at too recent a date to be 
able to form any opinion as to tlie value of the final result. If operation is 
carried out for this condition, it appears to me to be difficult to determine 
what extent of the spine should be fixed. I attempted to arthrodese the whole 
of the lumbar spine in both eases referred to. 

Sacro-iliac Joints. — Some prominence has lately been given to the pain 
arising in these joints, and it has been termed sacro-iliac strain. In a great 
number of instances tlie condition appears to be due to an active osteo-arthritis 
of the joint, inien the obstinacy of the case justifies it, an arthrodesis would 
appear to be the best metliod of operative treatment, and this has been 
carried out by bone-grafting in a jilane posterior to the actual joint. I have 
no personal ex]icrience of the results of the procedure. 

TECHNIQUE OF OPERATION ON THE HIP-JOINT. 

.•V good exposure of tlic hip-joint is not very readily obtained in a stout 
adult, and for any operation aiming at an erasion of the joint a good field of 
view is most imj)ortant. The surgical approaches to 
tlie joint have been subject to a good deal of study. 
and I propose only to outline tliose methods of which I 
liave j)ersonaI e.\|icricncc, and to examine the relative 
merits in relation to tlie subject under discussion. 

In :5.5 consecutive operations carried out for 
chronic arthritis I have employed three routes, the 
jiostcrior. the superolateral, and the supcro-antcrior. 

The Posterior Incision (Fig. 127). — ^.Vn oblique 
skin incision about S inches in length is made, start- 
ing at a jioint over the jiostcrior inferior iliac spine, 
and cxtciuling forwards and downwards, terminating 
just external to the anterior margin of the great 
trochanter of the femur. The underlying gluteus 
niaxinnis is sjilit in the length of the incision ; the 
sections are then retracted upwards and downwards 
to expose the iiostcrior and iqipcr aspect of the cap- J-“- — Dio^rom of 

sule of the hip-joint. The view is somewhat obscured np'pro "ch. 
by the iiyriformis and gcniclli. These may have to be 

di\ided to gain access to the joint, but retraction is often suflicient. This 
incision does not give a good lielil of view, and it may be diflicult to 
recognize the exact position of the joint margin. Dislocation of the head 
of the femur cannot be cffcctctl with ease or certainty. I have cmploved 
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this incision in five cases, but have given it vip on the grounds stated 
above. 

The Supero-external Route {Fig. 128).— This is 
based oii that described by lilurph)'^ in his operation 
for artliroplasty of tlic hip, and also by Lexer. A skin 
fiap is turned up representing a third of a circle; the 
anterior termination of the arc is brought over the 
anterior inferior spine, and the posterior lies in a similar 
relation to the posterior inferior spine. The flap is 
turned up on its base {Fig. 120); the underlying apo- 
neurotic tendon of tire gluteus maximus is divided in 
line with the anterior margin of the great trochanter. 
Tire tendinous flap is retracted backwards, exposing the 
great trochanter. This ju'ocess of the femur is then cut 
tlirough obliquely J in. from its upper margin with a 
wide thin-bladcd osteotome. The detached fragment of 

Fio. 128. — Dingrnmot bone is drawn upwards with a sharp hook, and with it 
skin incision: sxipero- , . . ^ . 

e.'vternni approach. the insertions ol tlic glutcus luedius and minimus, pyri- 

formis, and gemclli ; the anterior margin of the gluteus 
medius is dissected away from the posterior asjicet of the tensor fascim feinoris 
in order to free the flap. A 
good exposure of the upper and 
posterior surface of tlie joint is 
so obtained ; the joint line can 
be clearly recognized by a rota- 
tion of the thigh {Fig. 130). The 
capsule of the joint is incised 
from above downwards and 
backivards. The head of the 
femur can then be dislocated 
backwards byr an assistant. The 
knee is bent to a right angle 
and the thigh partially^ inverted 
in order to effect this. Access 
to the acetabulum is obtained 
by a suitable manipulation of 
the position of the head of the 
femur. The joint surfaces of 
the head of the femur and 
acetabulum can then be cut 
a\vay wdth a broad gouge. The 
head of the femur is dropped 
back into place, and the great 
trochanter and the overljdng 
aponeurosis are then re-sutured 
in place. I have used strong 
catgut for the purpose, and have lop. —Diagram of area exposed by the sUiu flop 

always secured bony union of in 'supero-extemal approach, 

the trochanter and shaft. 
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This route gives a good exposure of the joint, though in cases in which 
there has been gross deformation of the head of the femur complete dislocation 

may be found difficult or even im- 
possible, The operation involves 
no division of blood-vessels of any 
size, and is absolutely consen'ative 
in regard to muscle function. I 
haA'c used the method in twenty 
cases, and consider it certainly the 
most satisfactory' for old patients 
on account of the rapidity with 
which it can be carried out and the 
small amount of muscle section 
which is necessary. 

The Supero-anterior Approach. 
—This route was introduced in 
the early part of the century by 
Sprengel in Germany and by 
Anderson in England for operations 
on tuberculous disease of the hip- 
joint. The method was again 
described in detail by Smith-Peter- 
son'- in 1912. 

The skin incision {Fig. 1.31) is 
angulated. and consists of an upper 
curved section about 4 inches in 
length, parallel to and just below 
the anterior half of the iliac crest, 
and a vertical 


f 


Fit;. loO. — Supero-cxteninl approach r 
o.xpO'^urc completed. 


n 

cut made from 
the anterior ex- 
tremity of this 

incision directly downwards for about 5 inches. This 
vertical ])art of the incision lies over the border of the 
anterior jiortion of the tensor fascia? femoris. The 
muscles arc divided in the line of the skin incision ; 
in tile ujrpcr sector the origins of the ghiteus medius 
and the tensor fascia; femoris arc cut through half an 
inch below the iliac crest (Fig. 132). In the vertical 
sector the fascia lata is divided at the anterior border 
of the tensor fasci;e femoris. The muscle flap so outlined 
is then separated from the tmdcrlying tissues, the gluteus 
nicdius being niiscd from the outer asjiect of the venter 
of the ilinin together with the underlying gluteus minimus. 

I his exposes freely the front and u])i)cr aspect of the 
hip-joint, the relleeted head of the rectus femoris Iving 
inunedialely above it. In order to dislocate the head 



Fin. 131. — Diacmin 
of -kin incUion : 
nnterior njiproar-li, 

of the femur, the 


front part of the capsule must be ineiswl and the outer border of the 
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iliofemoral ligament divided. Dislocation is effected bv an assistant 
strongly everting the thigh, after the latter has been flexed to a right angle. 

This incision gives the fullest 
cxjjosure of the joint, and renders 
th.c accurate recognition of the 
bonj- parts \-ery easy. In children 
the gluteal flap can be raised 
.subjrcriostcally, but in the adult 
this is not possible, and the 
separation of these muscles from 
tlic bone involves a good deal of 
minor bleeding. If the head of 
the femur is dislocated through 
this approach in order to effect a 
complete erasion of the joint, it 
should be noted that the iliofemoral 
ligament must be damaged ; though 
this is of no importance if bom- 
ankylosis is secured, it is not 
desirable if a mos’able joint results. 
The intact ligament is also. I think, 
of some importance in the main- 
tenance of close bony contact 
of the raved surfaces after opera- 
tion. I have used the incision 
in nine cases, and, oving to the 
reasons stated, I am inclined to 
consider it not as satisfactory as 

, Fig. ia2. — Supcro-anterior approach : the muscle the SUpero-CXtcmal I'OUte. 
flap turned down. 



TECHNIQUE OF OPERATION ON THE KNEE. 

Excision of the Knee {Figs. 133-136). — Wheti undertaken in osteo- 
arthritis the aim of this operation is the production of sound bony ankylosis 
in a slightly flexed position. Classical methods, though usually successful 
in securing this result, occasionally fail, and union is established by fibrous 
tissue. The factors vhich majr lead to union of this character appear to be 
three, viz., (1) sclerosis of the bone surfaces apposed, (2) lack of close contact 
between the prepared surfaces, and (3) the access of synovial fluid to the cut 
bone. The incidence of these factors can be pre\'ented bv attention to the 
following details : (1) The S3movial pouch should be dissected out, the bulk 
of the synovial tissue in the joint being in this waj- remoi'ed : (2) The section 
of bone should be so planned that vascular cancellous bone is exposed every 
where except at the margins ; (3) I ha’i'e usualh' assured close apposition o 
the cut bone surfaces, without aiw special splinting, bj^ pulling the patella 
down to the level of the tibia and pegging it in position there. The articular 
cartilage of the patella is previoush" cut off. The bone is most effectiveh 
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lickl by moans ol' a long Frcnoh nail. This jn-occcluvc holds the bone sur- 
faces firinly in contact by the tonic jnill of tlie quadriceps muscle and its 
ojrponcnts. I'he inctliod has tlie ]n-actical ad^•antage tliat the cut surfaces are 

so firmly held in position that it 
is unneccssaiy to use plaster for 
fixation of the limb after the 
ojrcration, a simple gutter excision 
splint being applied. A close- 
fitting plaster case can be fitted 
in a week or so after the skin 
stitches have been removed. 

The only drarvirack to this 
method is that the pull of the 
quadriceps may be sufficiently 
strong to angulate the joint for- 
wards. opening up the posterior 
aspect of the cut surfaces. This 
tendency can be controlled without 
difliculty when the plaster case is 
applied. This form of the opera- 
tion can be carried out if the 
usual U flap of skin be turned up, 
but I think an H-shape incision is 
better. It gives full access to the 
operation area without involving 
the risk of marginal sloughing of 
the skin flap. 

AFTER-TREATMENT. 

Hip-joint. — The form of the after-treatment adopted is determined 
according to whether bony ankylosis is desired, or whether filrrous union a 
the joint is deemed sufficient. In young healthy^ subjects the satisfactoi) 
final results of an ai’throdcsis will settle the question. In elderly oi ee e 
patients a fibrous joint will be accepted in order to mmimize the discom oi s 
of after-treatment. . 

In order to obtain bony union, I think satisfactory fixation in plaster o^ 
Paris is essential. A single spica extending from belorv the ribs to the oo 
is applied immediately after operation. Tire thigh is set in the ° 

election, viz., slight abduction, 20 degrees of flexion, with the foot s ig r 
everted. The first plaster is changed in about a fortnight, ■when the noun 
stitches can be removed, and another is applied. The second jdastei mus 
control the abduction, and if this cannot be done by^ moulding the 
the pelvis, coupled with an extension to the axilla on the opposite side ° ' 
injury, the sound leg should be included. At six or eight ■weeks a e 
operation the plaster is cut a^wa}’’ in order to fi'ee the knee-joint. At 
to twelve weeks the patient can get about with crutches, retainiirg n- ^ lor^ 
spica for another month. Weight-bearing is allo'rved during this 2’erio . 



Fig. 13G. — E.\'cis/oii of kneo fixed by nailing pniclln 
to tibia. 
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three to four months after opei-ation the plaster is removed and the eondition 
of the joint examined radiologieally ; if union is firm, the patient can be 
alloved to walk witli sticks. Full return of funetion cannot be expected under 
six months from operation, and maj- be deferred for twelve. 

The ideal position for fixation of the hip varies somewhat in relation to 
the occupation of the patient. Flexion beyond 20 degrees involves consider- 
able compensatory lordosis of the lumbar spine when the erect position is 
adopted. For this reason flexion in an outdoor labourer should not exceed 
that degree. In cases in which the patient wants tc be able to drive a car 
of standard proportions, flexion to 30 degrees must be given unless the man 
is verv sliort. Case 20 is a good example of the functional result obtained in 
such cases ; twelve montlis after operation he was able to pass the police 
taxi test, and now drives a eab daily. 

Some fixation of the knee commonly follows the prolonged inmiobiliza- 
tion in jilaster. but it is only likely to be permanent in elderly patients, the 
full range being restored on the average after a few weeks’ physical treatment. 

When the aim is fibrous union, after operation the limb is slung in a 
Ilodgcn's or similar splint and a light extension applied. The position main- 
tained should approximately be that of election already described. The 
extension is removed at tiic end of three or four weeks, and the patient 
allowed to get u]) on crutches swinging the damaged leg. Weight-bearing is 
not encouraged till si.x weeks after operation. Tiiough the period during which 
the jiaticnt is confined to bed is reduced, the final return of function is usually 
less rapid and less satisfactory than when an ankylosis is obtained. 

The Knee-joint.— IVlicn the knee has been excised by the method 
deseril)cd al)Ovc. a simple metal gutter splint is applied, c.xtending from the 
tuber to the lower part of the calf, for a cou]5le of weeks. It is tlien replaced 
by a close-fitting jfiastcr cast extending from the tuber to the malleolus. The 
patient gets uj) in from four to six weeks after operation, and walks with 
crutches for a montli or so. gradually putting more weight tlirough the joint. 
I'nion is generally firm in from three to four months. 


LATE RESULTS OF OPERATION. 

The Hip-joint.- In tlie estimate of the final results of these operations 
on the hi]) the A-iews of the j^atient and surgeon arc somewhat different. The 
tormcr is well satisfied if he loses his ])ain and is left with a limb whose 
hiuclioual value is not worse than before operation. The surgeon, on the 
other hand, recognizes that the removal of the j)ain is readily effected, and 
looks rather for an improvement in tlie functional value of the limb. In 
cither case the true merit of the j)rocedurc can only be fairlv assessed bv a 


study of the results some years after operation. This particularlv applies 
if operation is undertaken during the active period of the patient’s life, when 
the rc-nhing funetion of the limb is almost ;is important as the relief of pain. 

Tlie evidence in the literature on the subject is somewhat meagre, only 
a few authoi-s having juiblished the details of the late results of any consider- 
able number of eases. The outcome of openitions aiming at arthrodesis have 
reeeivi-d the most attention. 
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Tabic 34 CASES OF OSTEO-Afi 


xo. 

y.\5ir: 

xsli ! siar ^ ‘■J’’ 

, ‘ " Ol'JJUTIOS 

CO.SniTIOX .\XI> ItTIOWlfiV 

j 

OmuTiox 

1 

AlTROiCH 1 

j 

Unn , 
Due ' ' 
iBsERTZDi ' 

1 : I'ciis. :!2 ; U. 1.12.1!) 2 yo.'irs trealc<l jis tiilicrcu- 

; .S. .■)!. ' Ions Iiip. X-riiy iind liislo- 

' lo^rioal c.vaiiiitialidii .shoxvcd 

chroiiif arliiriliK 

Partial erasion. 
Head not disloca- 
ted. Fixed in 

plaster 2 months 

Supero- j 
anterior j 

1 

1.2.24 ; ! 

j 

2 j F. F. (i!) 11. ."1.2.20 8 years progressive hyper- 

; .11. ' tropiiie ostco-artlirilis. I’ar- 

lial (lisloeation. .•Vdrhietioii 

i Jiiid flexion +. .Muscle 

1 spasm 

Partial erasion. 

Head not disloca- 
ted. Poorly fixed 
in jilastcr (i weeks 

Posterior i G.7.22 i f 

i !El- 

1 ' t 

i i 

.‘J K. II. ‘ -f.'l ’ H. ' (i..'!.20 .'i years inercasing pain and 

F. ' stiffness. Osteo-arthritis 

Partial erasion. 

Head not disloca- 
ted. Fixed in 

plaster 2 months 

Posteriori 30,1.24 1 

; 

I i 

1 

1 

4 

A. K. <>() 1 L. 1 4.-1-.20 10 years pain ami sliffncss. 

M. i 1 ' Hip flexed and adducted. 

' llyiierlrophie osfco-arthrifis 

; 1 

lirasion of joint. 
Tenotomy of ad- 
ductors. In plaster 
2 months 

Supero- 

lateral 

10.1.24 : 

1 

! 

5 

Pens. , dJ i L. 
E. |.M. 

1 

17.5.20 Fell from lorrj’ 18 monllis 
; Ijcfore. X-ray ; no fracture. 

' Traumatic aftliritis 

1 

Complete erasion 
of joint after dislo- 
cation. In plaster 
21 months 

Supero- 

lateral 

3.4,22 

j 

c 

E. D. 

48 

F. 

L. 

20.5.20 [ 4 years pain. Osteo-artliritis 

Partial erasion. 
In plaster C weeks 

Posterior 

10.1.24 j 

■ j 

7 

Pens. 

P. 

42 

.M. 

___ 

L. 

3.8.20 

2 years ago fractured neck 
of femur. Painful false joint 

Excision of head 
of femur. Arthro- 
desis attempted by 
bone peg and fixa- 
tion in plaster 

Supero- 

lateral 

1.2.23 j 

i 

1 

8 

W. S. 

4,5 

M. 

L. 

20.11.20 

2 years ago fractured neck 
of femur. Union in bad 
position. Secondary artliritis 

Partial excision of 
head. Fixation in 
plaster 

Supero- 

lateral 

Supero- 

lateral 

10.1,24 

9 

Pens. 

F. 

24 

M. 

R. 

1.1.21 

Ummited fractured neck of 
femur complicating para- 
plegia of obscure origin 
(? acute myelitis) 2 years. 
Hip flexed and adducted 

Excision of head. 
Arthrodesis of neck 
u-ithout bone peg. 
In plaster 2 months 

4.6.22 

4.1.2f 

4.4.21 

10 

w 

C/3 

^ Cl 
. Cl 

L. 

10.1.21 

Osteo-arthritis, monarticular. 

5 years increasing pain. 
Spasm -f- 

Erasion of joint 
after dislocation 

Supero- 

lateral 

11 

Pens. 

IV. 

38 

iM. 

L. 

4,4.21 

2 years pain in hip. ? Psoas 
abscess, suspected of T.B. 
X-ray and microscopic : 
osteo-arthritis 

Erasion of joint. 
Head dislocated 

Supero- 

lateral 
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'OINT TREATED BY OPERATION. 


^ITS !>■ niP 

PADn* in 
O xiiFJi Joints 

FCNCTIONAL 

SHORTENING 

1 

1 

FoNCnONAL VALUE • 

BOIAEKS 

None 


l inch 

Good. Working as a 
carter in 1922, full day, ! 
continues to do so 

Walked with sticks 10 weeks after 
operation. Finds sitting awkward on 
account of absence of flexion at hip 

None 


i inches 

Fair. Can stand about 
tvithout discomfort. 

Walks nith stick 

Patient had become addicted to 
morphia before operation on account 
of pain. There was much spasm of 
the hamstrings, which made fixation 
in plaster splint difficult 

None 


1-] inches 

Can do all housework. 
Fair 

Pyorrheca -y. Ivnee remained stiff 
after operation for some months. 
Did not w.alk rvithout crutches for 4 
months. Now occasional pain and 
stiffness in R. knee 

None 


2 inches 

Fair, but unable to 
resume old work as 
carter 


None 


None 

Very good 

Returned to work, but committed 
suicide in 1922, said to be due to 
family worries 

None 


1 inch 

Can walk about 2 miles 
in comfort 

Patient was very stout and was diffi- 
cult to fix in plaster. Verj- slow in 
recovering general ambulatory function 
(5 months) 

OeciKionnl 


3 indies 

Poor. tValks fairly in 
caliper 

.Vrthrodesis failed in this case 

None. Pain 
in 1.. ontin 
after Ion;; 
<lay 


3 inches 

Good. Docs full day’s 
work as gardener 

Original aim at procuring an arthro- 
desis failed. Present joint seems use- 
ful, but X-ray suggests progre-ssive 
absorption of bone 

None 

Nil 

2 inches 

Incomplete recovery 
of paniplcgia. Could 
walk (! months after 
oiKiration 

Final result not obscrr'cd 

None 

None exwlit 
for oeea- 
>ionaI vtiff- 
ncNN in It. 
Iiip 

1 i inches 

Can walk 2 miles on 
end and .stand any 
length of time 

Patient was of .stout build and difficult 
to control in pl.astcr 

N(Mu' 

Some juiin 
in I., kiu-e 
ami liaek 

1 inch 

(hxxl 

Patient of poor physique and laekin:: 
in cntcrjiri^c : ho-s not yet rftumwi to 
work. Pain in hack proljahiv sccond- 
ar\' to too "reiit flexion of lup-joint 
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Talk 7.-34 CASES OF Oh 


Ko. 

1 

; Xami: 

i Afii: 

VN'U 

, Si:x 

> Sun: 

1 ) 

; H vTi* OF 1 

OmuTinv CoNiiiTUiN- .\Nn KrwUM-.y 

t ; 

j Oi*j:iuTioN' 

j 

i Umi . 
AvrjiOACH 1 Rate ^ 

' observed , 

ri 

Pens. 

C. 

' 48 
-M. 

L. 

! 8..5.21 

1 

i Dy.sentery 1910, fnllowcd by 

1 iirthritis of spine and hips. 
Paitifnl partial ankylosis of 
both hips 

Krasion of joint 
after dislocation 

» 

Supero- 

lateral 

2T.1,24 , E 

KJ 

IV.IV. 

00 
, M. 

L. 

8.0.21 

P rog ressive by perl roiib i (? 

osleo-artliritis 

1 Erasion of joint 

1 after dislocation. 

1 Fixed in plaster 2 

1 months 

Supero- 

lateral 

4.7.23 . [ 

, U’. 

]4 

Pens. 

11. 

84 

-M. 

K. 

29.8.21 

Osteo-artbrilis. Few yeai-s 
inereasitig i>ain and sUfrnc.ss 

1 

, I’artial erasion, 

i dislocation not 

j possible 

Siipcro- 

anterior 

.3.4.23 'Fr 

I 

3 5 

Pens. 

Gil. 

87 

JI. 

H. 

20.10.21 

'J’raninaf ie arthritis follow- 
ing gunshot wound of hit), 
non-snppiirativc 

1 

j Excision of re- 
mains of head of 
fctmir. Arthro- 

desis with beef peg 

Supero- 

lateral 

4.11.23 ! B 

Is 

h 

I» 
. s 

JO 

Pens. 

Greg. 

84 

.AI. 

L. 

7.11.21 

Trauinatie arthritis follow- 
ing gunshot wound. Painful 
hi|) fixed by s|)asin 

Excision of head. 
.Arthrodesis with 
beef peg 

Supero- 

lateral 

1 0.12.23 i 

i 

17 

L. L. 

g 

L. 

24.1.22 

Ostco-arthritis of hip 8 ye.irs. 
Early ostco-arthritis of both 
knees 

Erosion of joint 
after dislocation 
of head. In plaster 

2 months 

Supero- 

lateral 

7.9.23 , 

an 

' t 

I 

j 

18 

Pens. 

AI. 

30 

AI. 

L. 

9.2.22 

Traumatic ostco-arthritis. 
Hip stiff -1 years following 
an injury 

Partial erasion of 
joint. Dislocation 
not complete. 

Plaster 2 months 

Supero- 

antcrior 

1.2.24 

19 

J. E. 

51 

AI. 

L. 

10.2.22 

Ostco-arthritis. AA'caring 

caliper splint 18 months 

Erasion of joint 
after dislocation. 
Plaster fixation 

Supero- 

lateral 

7.1.24 ; 

20 

R. L. 

52 

AI. 

L. 

25.4.22 

Hypertrophic ostco-arthritis 

5 years 

Erasion of joint 
after dislocation. 
Plaster 7 weeks 

Supero- 

lateral 

25.1.24 , 

1 

i 

21 

Pens. 

N. 

43 

AI. 

L. 

19.5.22 

Arthritis of hip following 
enteric in 1919. X-ray 
appearances : osteo-arthritis 

Erasion of joint 
without complete 
dislocation 

Supero- 

lateral 

1.2.24 i 

! 

1 

22 

W.AV. 

00 

AI. 



L. 

G.G.22 

Hypcrtropliic ostco-arthritis 

5 years 

Erasion of joint 
after dislocation. 
Fixed in plaster 0 
weeks 

Supero- 

lateral 

9.11.22 j 

1 

23 

H. B. 

59 

AI. 

L. 

29.0.22 

Hypertrophic ostco-arthritis 

2 years 

Erasion of joint 
after dislocation. 
In plaster 2 months 

Supero- 

lateral 

10.10.23 1 

i 

; 
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I TREATED BY OPERATION — continued. 


Paix e-' Hip 

Paik IK 
OiriEP. JODvK 

PUKCnOKAL 

Shoktekikg 

rcscnoSAi. Talvz 

RjDIARKS 

None 

Occasional 
in back 


Can ivalk a few hun- 
dred yards 

Arthroplasty of R. hip 5.3.21. Spine 
is stiff and kj-photic 

None 

L. knee 
occasional 

li inches 

Fair 

Had not returned to his work as 
engine-driver in July, 1923 

Xone 

None 

1 inch 

Good 

Returned to work as barman 7.7.22 

Ndiip 

None 

2 inches 

Good 

Returned to work as upholsterer 

None 

Slight in 
Innibar 
spine 

21 inches 

Good 

Walked ndthout stick 5 months after 
operation 

Occacioiial 
in E. groin 

In E. knee 
and both 
sacro-iliac 
areas 

11 inches 

Poor ll years after 
operation. Could walk 
a mile or two 

Swelling of whole 2 weeks after opera- 
tion. No infection. Swelling gradually 
settled down, hut L. knee somewhat 
stiff. Sacro-iliac pain was relieved in 
sonic measure by a Goldthwaite bolt. 
Poor-licartcd patient. 

Noiw, or 
sIlL'ilt ill 
groin and 
thigti 

None 

None 

Good. Works daily as 
milkman 

Complained of awkwardness in sitting 
down due to slight degree of flc.vion of 
liip 

None 

Occasional 
in L. knee 

j 1 1 inches 

1 

Good. Can walk 'any* 
dislauec 

Returned to work as barman 

Noiu* 

None 

1 1.1 inches 
■ 

(fOod 

In lti23, passed Metropolitan Police 
examination as taxi-driver, and now 
working as such. Cnusual llc.vion of 
liip given on account of occupation. 

SII^llt ;iftrr 
heavy \\ork 
HI wet 
wiatler 

None 

1 inch 

(iooil 

IVorking as liftman 

N‘M»e 

None 

■ 1 inch 

1 

1 

5 

IValking with sticks 

Died. .March. 1023 : said to he froni 
pneumonia 

Some ill 
;:roin 

E. kmv --tift j o inches 
and painful j 

i 

CowW wu\k. 
alKMil a mile with a 
^tiek 

Uevclojieil swcllina in Imtli Icg^ (i 
months after ojicnition. Possihlv^duc 
to venous tliromlKisis. E'nilcr mcdic:il 


tri-atmcnt fur cnipliyscnui and rnvo- 
{"atalitiN 
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Table J.— 34 CASES OF OSTEO-Ahi 


XO. , XAME g SIDE ^ 

Condition and Etiologv 

Operation 

Aiproach 

Litest 

Due 

Obeerted 

28.1.24 

24 F. T. 37 
F. 

' 

L. 

28.9.22 

Osteo-arthritis of hip 2i 
years, much pain in knee 

Erasion of joint 
after dislocation. 
Plaster 2 months 

Supero- 

lateral 

25 A. W. 50 j L. ' 5.12.22 | Hypertrophic osteo-arthritis 
JI. 1 ; G years, progressive 

1 ! ! 

Erasion of joint 
after dislocation. 
Plaster 7 weeks 

Supero- 

anterior 

23.12.23 

20 G. N. 59 R. 1 2.1.23 1 Traumatic osteo-arthritis. 

JI. ; Fell and broke ankle and 

r hurt hip 3 years ago 

Erasion of joint ' Supero- 
aftcr dislocation. | lateral 
Plaster 6 ireeks ; 

24.1.24 

27 C. D. 48 R. ' 15.5.23 Osteo arthritis of hip. Pain 
F. 1 2 years. Pott's fracture of 

R. ankle 8 years ago, 
position poor 

Erasion of joint j Supero- 
after dislocation, anterior 
Plaster 2 months i 

7.11.23 

28 Pens. 33 R. 7.2.23 ' Hypertrophic osteo-arthritis 
P. yi . with commencing dislocation 

Erasion of joint 
after dislocation 

Supero- 

lateral 

2.2.24 

1 

29 Pens. 
Strat. 

38 L. 7.5.23 Traumatic arthritis follow- 
er. I ing fracture of acetabulum. 

1 Great flexion and adduction 

deformity at hip 

; 

Partial excision of 
joint. Dislocation 
impossible. Plas- 
ter 2 months 

Supero- 

anterior 

23.11.23 

i 

! 

; 

30 G. IV. 04 L. * 10.0.23 i Hypertrophic osteo-arthritis 
M. 

Erasion of joint 
after dislocation. 
No plaster fixation. 
Light extension 0 
weeks 

Supero- 

anterior 

24.1.24 1 

1 

1 

31 ' H. S. 48 i L. 

1 M. 1 

1 

1 

t 

27.9.23 

Hj’pertrophic osteo-arthritis 

Erasion of joint, 

4 lb. extension. 
On crutches in 5 
weeks 

Supero- 

anterior 

24.1.24 

32 H. P. 73 

: j'l- 

1 

I 

1 

R. 

4.10.23 

I'lypertrophic osteo-arthritis 

5 years 

Erasion of joint 
after dislocation. 

4 lb. extension 

Supero- 

anterior 


33 Lt.B. 

! 

' 

24 

M. 

R. 

2.11.23 

Chronic painful arthritis 
years 

Erasion of joint 
after dislocation. 
In plaster 8 weeks 

Supero-| 

anterior 

28.1.21 , 

34 ! G. L. 

1 

1 

43 

M. 

L. 

1.8.22 

Hypertrophic osteo-arthritis 

Erasion of joint 
after dislocation. 
Fixed in plaster 

Supero- 

anterior 

27.1.21 
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’ TREATED BY OPERATION— coH/ini/crf. 


I 

Paix dt Hit 

PAIN’ IN' 
OiuER Joints 

FCN’CnON’AL 

SnonTEN'IN'G 

Fuscnosii, Value 

pemaeks 

1 Xone 

1 

i 

1 Some pain 
* in R. liip, 
botli sacro- 
iliac joints 

2i inches 

Can walk 3 or 4 miles 

A verj" short Avoman. Sacro-iliac 

pain improved by Avearing belt. 

Xoiic 

, Pain and 
stiffness 

L. knee 

2 inches 

Can ivalk a good dis* 
taiicc with a stick 

Returned to work as carpenter, Noa'., 
1023 

None 

None 

lA inches 

Good 


1 ' None 

In R. knee 
and ankle 

i 

2 inches 

Fair 

IValks AAith stick, but imprOAing in 
regard to general function 

, None 

1 

None 

1 inch 

Good 

Could AA'nlk 1 to 2 miles 10.11.23. At 
AA'ork ns liftman 2.2.24. 

. None 

None 

H inches 

Good 

Complete reduction of flexion defor- 
mity was easily effected, but full reduc- 
tion of adduction found impossible 

Sliplil 

None 

2 inches 

•/ 

IValks 2 or 3 miles Avith a stick 24.1.24 

Sunu' in XoiK’ 

after 
\valkin«» 

2 inches 

y 

IValks 2 or 3 miles AAith a stick, hip 
still feels AA-eak 24.1.24 





Dietl 10 days after operation. P.M. : 
cellulitis of Avound : trabeculated 
bladder ; cirrhotic kidneys. Crrcmic 
SA-mi)toms dcA-elopcd 3* days after 
opcr.ition 

None 

XoJie 

Notie 

(iood 

IValking in short spica 27.1.24 

' Some 

tlu-li 

/ « 

y 

in Some in 

iinl liaek 

2 inches 

Ihxrr. Can walk half 
mile 

a The resulting position 9 months after 
o{>cr.ition aa-.is fair ; flexion and adduc- 
tion increased latterly, and account 
for poor end-result 
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Ozarki^s in 1917 records the results of the arthrodesing operation of the 
hip in ten cases of pol 3 "articular arthritis and sixteen of tlie monarticular 
varietj'. The same cases were reported on a few j’^ears later. 



Fio. 137. — Kcsult of operation in Case 20 : two years after operation : bony ankylosis. 

In 1920 Spiers.^'^ in a careful surt’ex’' of the late- results of all tlie cases 
operated on between 1908 and 1920 at Brackett’s clinic, sets them out in 
tabular form as follows : — * 

Cases operated on . . . . . . 34 

Cases examined later and reported . . 25 

Average age . . . . . . . . 40 

Youngest . . . . . . . ■ . . 22 

Oldest . . . . . . . • . . 01 

Case mortality . . . . . . • ■ - 

Average interval since operation . . 44 yrs. 

Results of Exajunation. 


Union : Union firm . . . . 17 Position : Adduction present in 18 

,, questionable . . 3 Normal • • _ • • 

Non-union .. .. 5 Abduction present m •> 



* These eases presumably include those reported in 1917 bj Ozarki. 
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He found that in the cases unrelieved bj' operation, arthrodesis had not 
been, secured.. 

Albee" in 1921 reported that he had operated on 128 eases with satisfactory 
results. Details of these cases in regard to the technique of operation and 
the late results are not published. 

The results of the operation of excision of the head of the femur for this 
condition have not been reported in any large series. Individual experience 



1 !«:. ' — Ho'uU one yoar aft<T ojH’raticu in iA ; l»ony fixation, with head of femtir 

<a!nouhiit iipwanN. 


apiicars to vary. Pain is relieved in all cases, but tlic functional value of 
the joint is rv[)ortcd on ns a ivholc unfavourably, considerable shortening 
being tiie rule, and stability uncertain (Fock^, Zezas'*. Muller^'', and Iloffa’-). 

Platt lias reported to me that he has carried out a modified excision in 
some twenty eases. He considers that though pain is thereby relieved siirelv, 
the avenige fmietinn gii-en by this ojiemlion is disappointing. 

1 liai’e openited on .‘It eases of chronic arthritis of the hip from 1919 to 
itate. Details of these eases are given in Toblf I. The scries is made 

12 
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up of the following types : Alonarticular osteo-arthritis, 28 ; polyarticular 
osteo-arthritis, 1 ; traumatic osteo-arthritis, 5. {See Figs. 137-142.) 

In the 29 eases operated on for chronic arthritis, an erasion of the joint 
Avas effected by one of the methods previously described. After-treatment 
was carried out Avith a AueAv to obtaining bony ankylosis in 23 cases, and a 
fibrous joint in 6 . Six of these cases Avere, operated on in 1923, and 
therefore are of no A'alue in assessing the late results. 



Fig. 139. — Result of operation for osteo-arthritis of hip : fibrous joint : X-ray eighteen 
months after operation {Case 25). 


Table II glides in outline the late reports of the 24 cases in Avhieh oper- 
ation Avas carried out betAveen 1919 and 1922. The aA^erage age of these 
cases Avas 47-5, the oldest Avas 69 and the youngest 28. The results tabulated 
Avere obtained hy clinical and X-raj'- examination made Avithin the last fen 
months. Three of these cases AA'cre not examined recentl}’^, one haA'ing die 
of pneumonia, one haAung committed suicide for domestic reasons, and tie 
other reporting from the country. The statements in regard to the absence 
of pain are based on the patients’ opinion, and refer to the original joint pa'n- 
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The term ‘slight pain’ is applied to those cases in which ill-defined pain in 
tlie groin or tliigh was complained of after fixation. The estimate of the 
functional value of the limb is necessaril}' approximate. No hard-and-fast 
classification is possible when dealing with this condition, the results varjung 
in relation to the age of the patient, and the preceding period and degree 
of disability. The term ‘ good ’ has been applied when the patient could walk 
about five miles without any support, and do a fair day’s work. ‘Fair’ 
implies the abilitj' to walk about two miles and to stand about half an hour 
without fatigue. The category ‘poor’ is applied to those cases in which the 
ability to walk was limited to a mile or less. 

Table II (absiracted from Table /).— General Results ix 24 C.vses of Er.\siox 
OF Hip-joint Reviewed at least One Yuvr after Opeil\.tion, 


CONDITION' OF JOINT 

Position 


Pain in Hip 

Functional 

Shortening 

1 

FUNCTIONAL 

Value 

Bonv iinkvlosis 

9 

Xormnl . . 

3 

Absent . . If) 

Average in 

Good 13 

.AnUvlosis ? 

5 

.-Vdtluetion 

10 

Slight . . 5 

inches 1‘5 

Fair S 

Fibrous union 

10 

.Abduction 

2 



Poor 3 


-Vs might be expected, tlie functioual results are most often satisfactory 
ill the younger patients, as is siioini in the following table: — 


Table III. — Comparative Functional Resui.ts in reg.vrd to -Age. 



AGE 

20-40 


1 AxIE 40-70 


^ 0 . cl 
C.vcs 

Good 

Fair 

Poor 

I 

Poor 

14 

11 

3 

0 

; 10 3 4 

o 


Ihc relation of fixation to function is shown in the following e.xtract: — 
Table IV. — ^I'liE Rel-vtion of Fixatio.n to Function. 


JOSNT COXIimON 


RESCLT-' 


Go^^J Fair Fcor 


Artlimdcsis 
? Arthrodesis 
rihnnis joint 



:5 


The nature of (he incision employed docs not ap])car to have much 
K'annu on tlie question of the production of bonv fixation. The relative 

merits of the aiiimiaehes from a surgical point of 'view have alreadv been 
i'OU''UkTCtl. 
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In the five eases in -svlhch the lieacl of tlie femur was exeisecl on account 



Fig. 140. — Fixation with beef peg nftor nn 
old excision of bend and necU of femur for a 
wound: X-ray nine months after operation : hip 
stable, function good. 


of a painful ununited fracture of the 
neck, an attemjit was made to effect 
an arthrodesis. In three cases a 
beef-bone peg was employed, anti in 
the other two no special means of 
internal fixation were made use of. 
In the first three cases arthrodesis 
resulted, and in the other two a 
mobile and fairly stable joint was 
the residt. 

One fatalitj’^ occurred in the 
series : a case (32) operated on in 
September, 1923. The condition was 
one of long-standing monarticular 
osteo-artliritis of the left hip in a 
man of 75. The patient died nine 
claj'S after ojicration with sjmiptoms 
of uraemia. Post-mortem examina- 
tion showed cystitis and infection 
of the kidne3’’s. The fatal issue must 
be accepted as secondaiy to opera- 
tion, but the patient was clearly 


unfitted for any serious opera- 
tive procedure. 

The Knee-joint. — In this 
joint the accepted opinion is 
that an arthrodesis resulting 
from an excision gives good 
results both with regard to 
relief of pain and the preserva- 
tion of the use of the limb. 
I have carried out the opera- 
tion in fourteen cases. Bony^ 
ankjdosis resulted in all. In one 
case pain definitely’^ persisted 
after operation. The patient 
was a man, age 30, ajiparenth’^ 
in good health. Tire Wasser- 
mann reaction was negative. 
There is firm bony’ ankydosis, 
and he is at work, but he still 
complains of deejD pain in the 
region of the knee-joint two 
years after operation. 

In tw’o cases complaint 
was made that pain developed 



Fig. 141.— Excision of head and neck of 
feet n false joint in right hip {Case .1-)- stabilized 
IS been allowed to drop out, and is ”'>*■ , 

;ainst the acetabular rim as should be done, } 
icting the leg. 
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in the ankle-joint after much -walking. This appeared to be due to develop- 
ment of a rheumatoid change in this joint. In both cases the knee -^vas 
fixed in the fully extended position, and so the ankle -was put through a 
very full range of movement in the action of walking. 

Cases of synovectomy of the knee are reported by Muller and Swett. 
The former quotes three cases, all of which were stated to ha-^'e remained 
relieved from two to four years after operation, the range of movement 
retained being fair. Swett’s records are in relation to polyarticular infections 



Km. K%ri>ion of lioatl nml n<‘ck of femur for o<too-artIirili<. cornplic-atiri" old ununitofl 

fr.u'tun*: f«Mntir inova!»lo, luit .‘stoKilizwl n:ram’«t rirn of ncptnbniimi {Ca^c S), 


<>l recent origin, and therefore do not come within the scojie of the present 
inquiry. I have carried out this operation in the last two years on four cases 
of i\ypertropI\ie villojis synovitis. In all. the recurrent effusion and resulting 
disability was relievetl. and a fair range of niovcnicnt at tlie joint attained. 
It is. however, too early to estimate the ultimate value of the procedure in 
tliese eases. 

This (siiupletes my survey of the subject .as far as it can he pursued with 
the material at present available. 1 would admit that it is incomplete in 



182 THE BEITISH JOUENAL OE SUEGERT 


that it lacks a sufficient measure of crucial evidence. I hope, however it 
may assist in clearing the ground. It should in some measure define tlie 
role which can be played by the surgeon in the treatment of eertain cases 
of a common and disabling condition. 

In concluding, I desire to aeknowledge my great indebtedness for the 
numerous X rays I have had taken in the investigation of these cases. The 
Radiological Staff at St. Thomas’s Hospital, and Dr. Tindal-Atkinson at 
Shepherd’s Bush, have always cheerfull}’^ co-operated, however exacting my 
demands may have been. 
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EXTRAVASATION OF URINE : 

WITH ESPECIAL REFERENCE TO PERI URETHRAL ABSCESS. 

By HAJIILTOX BAILEY and G. P. B. HUDDY, London-. 

During the fifteen years 1908-22, 107 cases of extravasation of urine from 
all causes rvere admitted into the London Hospital as set out in detail in 
the following table. There was no example of extravasation follon-ing 
ulceration around a urethral or ureteral calculus, nor was there a case of 
demonstrable perirenal extravasation following injurj-. As in more than 
half the cases the extravasation followed a peri-urethral abscess, the latter 
will receive major consideration in this paper. 

Tabue Showing the Source of Extravasation and the 
Mortality in the 107 Cases. 


SOURCE or THE ZSTRiTASinON* MOBTiLUr 


Peri-urctliral abscess • 

. . 05 

Per cent 

U 

Traumatic rupture of urethra 

20 

20 

Injury to urinaiy bladder 

13 

92 

Following suprapubic puncture 

. . 7 

57 

Extravasation in infancy 

1 

— 

Following internal urethrotomy 

1 

— 


107 



EXTRAVASATION FOLLOWING PERI-UBETHEAL ABSCESS. 

This condition frequently complicates urethral stricture of long standing. 
But stricture does not appear to be the essential factor in causation, because 
the stenosis in some cases is not sufficient to cause complete retention of 
urine, and in a few cases stricture is excluded by urethroscopic examination. 
The determining factor in this catastrophe appears to be a virulent infection 
of the nuicous membrane of the deep urethra extending to the peri-urethral 
tissues. Some authorities, recognizing this fact, have attributed the whole 
condition to a spreading cellulitis. :Mr. Frank Kidd,6 however, in a series 
of cases, demonstrated that a fluid containing 2 per cent of urea could be 
isolated from the affected area. 

Clinical Features. — These cases may be divided into three groups : 
(1) .\ swelling (pcri-urcthral abscess) has been present for a consfderable 
jicriod. but recently has increased in size and broken its confines : (2) 

^Yhilst straining at micturition, the patient e.xperiences a ‘sudden bursting ^ 
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in the iDerineum ; (3) A perineal fistula (often of spontaneous origin, and 
following an abscess) has recentR closed. 

In severe and neglected cases the general sj^mptoms may entirely mask 
the local condition. Thus, repeated rigors may be the leading feature of the 
case, or the patient is seen in delirium or coma. 

In contradistinction to traumatic cases, the extravasation is not neces- 
sarily confined to those planes defined h}’' the anatomist. It is not exceptional 
to find the cellular tissues of the thighs and peri-anal regions infiltrated. The 
probable explanation lies in the fact that the e.xtravasated urine is infected, 
and suppuration breaks down anatomical barriers. Sir Benjamin Brodie 
stated that a black patch on the glans jienis was a sign of fatal omen; of 
three such cases in this series, one recovered. It is generalljmoted that the 
extra^•asation proceeds more rapidlj’' on one side than the other. Possibly 
this is due to the lateral position adopted by the patient in bed, or, as seems 
more probable, the urethral wall perforates upon the lateral aspect (see 
Fig. 143). 

Differential Diagnosis. — The diagjiosis is usualR obvious. 

General. — The se^■erit 3 ' of the general signs may, on occasion, mask the 
local condition ; for instance, a case with repeated rigors has been confounded 
with malaria. Again, if the outstanding feature is delirium, a diagnosis of 
pneumonia or typhoid may be made, as recorded by Wolfer. 

Local, — Turning to the local signs, difficulties in diagnosis are occasion- 
ally encountered ; notably’- the scrotal oedema may be due to other causes, 
e.g., anasarca consequent upon a failing heart, or spreading cellulitis from an 
ischiorectal abscess. Each of these conditions, simulating extravasation, has 
been recently observed. 

Mortality. — The mortality of this condition is exceedingly high. In this 
series 43 per cent died. The principal causes are septiemmia and urremia ; 
frequentR the two go hand-in-hand. 

Treatment. — The two great indications in treatment are to mitigate 
the blood infection and combat the uraemia. The first is carried out by 
making adequate incisions to relieve tension and admit of the free escape of 
urine and inflammatory products. 

If, as is commonly the case, the patient exhibits uraemic symi^toms, the 
stricture is probably^ a tight one, and the ura;mia is due to retention reacting 
upon kidney’^s already^ seriously^ damaged by^ back-jjressure, which has extended 
over a long period. In these cases it is of the utmost importance to relieve 
the condition by^ draining the bladder. It is not enough to make incisions 
into the inflamed area, or even to divide the stricture in addition. The 
bladder must be drained. 

AVe will now examine the various methods which have been employ'ed in 
dealing with this condition, and discuss their relative merits. They’^ aie . 
( 4 ) Multiple incisions only ; ( 2 ) Multiple incisions combined with suprapuhe 
cystotomy ; (3) Multiple incisions combined with perineal cystotomy. 

1. Multiple Incision, s, including Simple Incision of the Peri 
URETHHAL Abscess. — For Very many ymars this has been the method mos^ 
generally'- adopted. The results are not alway's satisfactory, for the fol ovnio 
reasons : — 
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In order to treat the eondition radically, it is essential to relieve the 
retention at the earliest possible moment. Once the intra-urethral jrressure 


behind the stricture is zero, the infected 
mine ceases to be extravasated, and atten- 
tion can be directed to the cellulitis ■which 
invariably follows in its wake. 

It might be argued that a peri-urethral 
abscess is an attempt bj’ nature to perform 
external urethrotomy, and therefore by 
incision of the abscess ‘the object of 
surgery’ (i.e., to aid nature) is achieved. 

Unfortunately this simple measure is not 
always effective; moreover, in some cases 
there is very little pus or urine to evacuate. 

In two recent cases it was noted 
that wide incision of the abscess did not 
ojien the urethra. The condition can best 
be illustrated by a diagi'am (Fig. 143). 

The effectiveness of this treatment is to 
a large extent governed by the size of the 
opening B. Since the opening is usually 
small and laterally placed, more thorough 
treatment is indicated. Simple incision 
should be reserved for desperate cases. 

2. lilCLTIPLE IxCISIOXS CoMBIXED UTm SUPKAPUBIC CySTOTOMY. Tllis 

is strongly i-ecommended by Wolfer. The method has the very ob^ous dis- 
advantage that the cystotomy incision of necessity tra^•erses the infected 
superficial planes, and thus infection may be cai-ried to the cave of Retzius. 
If this occurs there is the danger of deep pelvic cellulitis, a very grave compli- 
cation which proved fatal in one recent case under 
observation. Further, if the bladder is much distended 
and the patient uriemic, the immediate effect of a 
suprapubic cystotomy will be to depress the renal 
efficiency still further and thus verj- possibly hasten 
a fatal termination. 

3. jMuLTlPBE IxciSIOXS CoJIBIXED WITH PeRI- 
XE.AL Cystotojiy. — ^Tliis appears to be the method of 
choice, and therefore ivill be set out in detail. 

Preliminary TJ rcihroscopy to ascertain the site and 
estimate the calibre of the stricture if one is present. 

The TJrcihra is If ashed out. and novocain is in- 
stilled. The additional injection of methylene blue 
into the urethra in order that the mucous membrane 
can be more readily recognized, during the perineal 
stage of the operation has been found to be disappoint- 
ing — for necrotic tissues do not readily take up the stain. 

An AtlempI is made to pass a Bougie into the Bladder.—Great gentleness 
IS exercised, for the urethra, being inflamed, may easily be perforated. 




Fig. 143. — ^Dianram illustrating wide 
incision of abscess without opening 
urethra. A-A is an incision into the 
peri-urethral abscess which communi- 
cates with the urethra through a small 
lateral orifice (B) behind the stricture. 

is that part of the abscess 
trail which has given way, and 
tlirough which urine and pus are es- 
trava.«atmg. D, Stricture. E, Dilated 
urethra. 
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However, it is usually jjossible to pass a No. 3 or No. 4 French. In the 
absence of an instrument by which the bougie can be passed under direct 
vision, the ‘faggot method’ (Fig. 144) of introduction is of distinct value. 
The introduction of a guide simplifies the subsequent stages of the operation. 
If the bougie has been passed, it should be fixed in position. The patient is 
now anajsthetized. Spinal stovaine is indicated, for the uriemic condition 
of the patient renders a general anaisthetic dangerous. 



Fig. 145. — -Showing position of bougie in the iirofclua. 


a. If the bougie has faM 
to pass through the stricture: 
Wheelhouse’s operation should 
be performed. 

b. A bougie has been passed 
(which will be found possible in 
the majoi'ity of cases) : The 
joatient is now placed in the 
lithotomy position, and a sand- 
bag placed under the scrotum 
to exaggerate effectively this 
position. Lane's tissue forceps 
are clipped upon the most de- 
pendent i^art of the infiltrated 
scrotum. These serve as scrotal 
retractors. this method the 
scrotum is pulled up and the 
perineum is clearly exposed to 
\dew. Towels having been ar- 
ranged, an incision is made from 
the base of the scrotuni to 
within i in. of the anal verge, 
keeping strictly to the middle 
line. The tissues in this region 
being extensively infiltrated, it 
is usual to find that one has to 
proceed to a depth of | iO’ 
or more before the abscess is 
reached. Urine and pus then 
escape, usually under consider- 


able pressure. 

A finger is now passed into the rvound, and the bougie within the urethia 
(Fig. 145) sought for by palpation. Retractors are then placed in either side o 
the wound, and the urethra is inspected. A head light is v'er}'^ useful at t us 
stage. The breach in the contiiruity of the urethra can sometimes be seen. 
There was a hole admitting a probe in the lateral aspect of the necrotic uret ra 
in two cases I’ecentl}^ observed. The floor of the urethra is incised and t e 
edges are retracted. The left index finger is passed into the dilated uret na, 
with the pulp against the bougie. The finger is thus guided mto the bio er, 
A large coude catheter is then passed through the incision along the m ex 
finger into the bladder, and secured to one side of the wound with a sti c i. 
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It is inadvisable to withdraw more than one pint of nrine if the bladder is 
aveatly distended. The residue is evacuated at intervals of four hours. 

Drainage of the Cellular Tissues 146).— The left forefinger is now 

passed through tlie peri- 
neal wound, upwards and 
outwards, clearing the 
crus penis, and made to 
protrude subcutaneously 
above and to the outer 
side of the symphysis 
pubis {see Fig. 147) ; 
the skin is then incised 
over the finger, and long 
blunt-nosed forceps re- 
trace the path and 
emerge in the perineal 
wound. The jaws are 
opened and grasp a i-in. UG—Metl.od of drainage (after Hartmann). 

drainage tube, pre^•iously 

perforated, which is then pulled up and fixed by a stitch. This procedure is 
repeated on the opposite side. 

Incisions into the Injiltraicd Tissues. — In contrast to the older methods, 

fewer but larger incisions are 
recommended. There is a 
tendency, on account of the 
infiltration, for the incisions 
to be too superficial ; they 
must be of sufficient depth to 
penetrate the limiting fascite. 

Injections of Hydrogen 
Peroxide. — It has been shomi 
that anaerobic organisms are 
largely responsible for the 
spreading cellulitis in these 
cases (Jungano). As oxygen 
is inimical to these organisms, 
hydrogen peroxide is injec- 
ted into the subcutaneous 
tissues around the incisions 
by means of a Crile's anoci- 
association sjninge, fitted n-ith 
an angular needle. 

Dressings. —'Sloist dress- 
i'lgs of eusol are apj^lied over 
the abdominal wall, perineum, and scrotum : tliese are covered over bv 
packing towels, and the Avhole is secured by a T-shaped bandage. 

.//?cr-/rcc/;«c«f,— During the first twenty-four hours the patient is en- 
couraged to drink as much fluid as possible; rigors are usual during this 
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period, and arc most successfullj’’ combated by hot gin and quinine. The 
catlieter is remo\"cd at the end of forty-eiglit hoiu-s. Every four hours all 
tire wounds are irrigated witii eusol through a Higginson’s syringe, after 
hj^drogen peroxide has been instilled for a few minutes. At the fourth dav 
shortening of the tubes should be commenced. As soon as the general con- 
dition permits, sitz baths are instituted. 

Drug.'!. — Acid sodium phosphate and hexamine, combined with tincture 
of hyoscyamus, are given in liberal doses. 

Residual Abscess. — This is frequently seen in the flank just above the 
anterior superior iliac spine. Under gas anaisthetic the abscess should be 
freely opened. 

When the infection has subsided, which is usually in about three to four 
weeks, the treatment of the jrerincal fistula should receive attention. If the 
stricture has not been di^•ided. an internal urethrotomy with insertion of a 
catheter is an effective method of dealing with the condition and hastening 
the closure of the wound. Occasionally it may be possible simply to dilate 
the stricture with bougies. 

The patient should not be discharged until the fistula is closed, and the 
stricture must then be dilated regularly. 

EXTRAVASATION FROM OTHER CAUSES. 

Ruptured Urethra. — Under the title of ruptured urethra there are 
included two entirely distinct clinical entities : — 

a. The first consists of the classical cases due to a fall astride and resulting 
in a complete or incomplete tear of the bulbous urethra. Of 47 cases of 
ruptured urethra of this type admitted to the London Hospital during the 
period under consideration, only 11 were complicated by extravasation of 
urine. 

b. This comprises those cases in which the urethi’a is torn above the 
anterior triangular ligament — the morphological bon}’' pelvis. There uere 
9 examjiles in this series. This A-ariety is a direct complication of fractured 
pelvis, and the extraA’asation occurs into the cave of Retzius. 

The differential diagnosis between an intrapeh'ic rupture of the urethra 
and an extraperitoneal tear of the bladder is usually a matter of profound 
difficulty. The diagnosis in the majorit}’ of cases is uncertain until a supia- 
pubic incision has been made. Even then some difficulty may be encountere 
in determining the exact site of the lesion amidst the blood-stained effusion. 
There is, hoAveA’er, one guiding rule : if the bladder is even modeiate \ 
distended, the lesion must be situated beloAv the vesical sphincter. 

Injury to the Urinary Bladder. — ^Extraperitoneal, 5 ; Intraperitonea , 
4 ; Extra- and intraperitoneal, 4 : Total, 13. Nine of these folloAA e an 
abdominal contusion or a fractured pehds ; trvo Avere consequent upon 
catheterization and irrigation of a dilated atrophic bladder secondai} o 
enlarged prostate : at necropsy the bladder shoAved a perforation at le 
fundus in both instances. There Avas one example of extraA'asation fo 
an injury to the bladder during an operation for the relief of stiangu a e 



EXTEAYASATION OF UEIXE 189 

femoral hernia. Lastly, there was a case following normal parturition, and 
this is so exceptional as to warrant some reference to tlie details. 

A priniipara. age 28, was confined five days preAnonsly and delivered, without 
forceps, of a liealthv cliild. On admission the condition was desperate. There uas 
great abdominal distention and fa;cal vomiting. Laparotomy was immediately 
performed, the peritoneal ca\'ity being drained through a sub-umbilical incision. 
The patient died a few hours later. 

A neeropsy showed general peritonitis due to extra- and intraperitoneal tears 
of the posterior part of the fundus of the bladder : the surrounding mtieosa was 
injected and sloughing. There was a uterine tear limited to the cer\-ix. 

Extravasation following Suprapubic Puncture. — Seven cases followed 
aspiration of the bladder for relief of acute retention. 

At operation, in two of the most recent examples of e.vtravasation 
from this cause, a jDuneture of the vesical wall tlu-ough which urine was 
escaping could be clearly seen. Therefore sinijile suprapubic puncture is a 
method not devoid of danger. It is obvious that, unless the cause of the 
retention has been removed before the bladder again becomes tense, there is 
always a risk of leakage oecuri'ing at the site of the puncture. If xrrine 
thus e.xtravasated is infected, pehic cellulitis must ejisue. The introduction 
of a catheter through a suprapubic trocar of suitable dimensions obviates 
this complication, for the intravesical pressure remains minimal. There was 
no case of e.xtravasation in this series following the latter method. 

Extravasation of Urine in Infancy. — In this series there is but a 
solitary example of this very i-are condition. 

A male, age 0 weeks, was admitted with acute retention and extravasation 
into the scrotimi and far up the abdominal wall. Temperature 104°. External 
uretbrotomy was iierfomred, and combined rvith multiple incisions. The child died. 

A nceropsA' showed a jiundent external urethrotomy wound leading into a 
lacerated urethra and conununicating with a peri-uretlrral abscess in front of the 
triangiilar ligament. There was gangrenous cellulitis of penis, scrotum, and cave of 
lletzius. and an abscess in the right lobe of the prostate. The meatus was of normal 
calibre, and there was no phimosis. The bladder was distended and hj-pertrophied, 
and the kidneys showed parencluTiratous degeneration and pin-head abscesses. 
Slight scropunilent lc])tomeningitis in the Syhdan fissure and over the right temporal 
lobe was associated witb cerebral softening and embolism of the right cerebral arterv. 

The cause of the extravasation in this extremely interesting condition 
was obscured at necropsy by the purulent external urethrotomy wound, 
which prechulcd the possibility of a precise diagnosis. As there was no 
evidence of mental stenosis or of urctliral calculus, it seems probable that 
this was a case of congenital stricture of the deep urethra. 

Extravasation following Internal Urethrotomy. — This is a r erv rare 
comjdication of the oiicration. The danger would appear to lie in the 
passage of the jjilot into a false passage. 

.V greengrocer, age 58. had suffered for some montlis -with dysuria. culminatin<T 
in stnmguiv- : for twenty-four hours before adnussion he had absolute retentiorT. 
which was relieved by a hot bath. Four days later, under gas and novocain, an 
internal urethrotomy was perfonued, and was followed two days later by a U-pical 
extravasation. The treatment consisted of multiple incisions and the insertion of a 
silver catheter. The patient sank, and died in coma. 
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Necropsy revealed cellulitis involving the penis, scrotum, and abdominal wall 
There was a stricture 1-7 cm. long in the bulbous urethra. A false passage led into 
a purulent sinus at the side of the .stricture, a;id c.vtension of the sinus passeli upwards 
along the corpora ca\-cniosa and eonuminicated with a large abscess of the left lobe 
of the prostate. 


After comjDleting tlie foregoing, and being desirous of finding the e.xact 
souree of Brodie’s observation tliat a black patch on the glans penis was a 
harbinger of deatli (whicli iAIansell MoulJin referred to in his text-book of 
1891), we consulted the works of Sir Benjamin Brodie. So full of interest 
are Brodie’s observations on this subject that we beg leave to quote verbatim 
from his Diseases of the Urinary Organs, 4th edition, 1849. 

“ Sometimes a black spot is seen on the glans penis : an almost fatal 
S 3 nnptom, indicating that the whole of the corpus spongiosum is infiltrated 
with urine. . . . 

“ But the danger from the effusion of urine is not the same in all cases. 
In the majorit^v the effusion takes jdace in front of the triangular fascia of 
the perineum, or else tlic fascia gives way and allorvs the urine to pass forward 
to the superficial parts instead of penetrating to the deep-seated ; and under 
these circumstances life ma}’’ gcncrall}' be 2 ^i‘cseiwed by the prompt inter- 
ference of the surgeon. In a very few cases the effusion e,\tends into the 
loose cellular membrane which surrounds the bladder, and the patient’s 
condition is hopeless. 

“ Where the urethra has given wa^v behind the stricture, and the urine 
has become effused into the cellular tc.xture, very prompt and vigorous 
measures are necessary : dclaj’’ is fatal. I remember the time when five out 
of si.x of the jjatients in whom this mischief took jdace perished ; but now, 
from the more acti^'e treatment cmploj'ed under the hands of a well-informed 


surgeon, the great niajoritj' rccoA'cr. 

“ I have alreadj^ mentioned that the effusion of the urine is followed by 
a relaxation of the stricture. You Avill probably' noAV be able to introduce a 
catgut, or some other bougie (a catgut one is to be preferred), through the 
stricture into the bladder. If y'ou can do so, it is so much the better. 
Introduce the bougie ; let the jratieut be Jield in the position in ivliich y'ou 
Avould jrlace him for lithotomy ' ; make an incision in the perineum ; feel for 
the catgut bougie, and make an incision on it ; of course, y'ou make an opening 


in the urethra. Through this opening, the catgut bougie serving y'ou as a 
director, introduce a short gum catheter from the rvound in the perineum into 
the bladder. You Avill generally' find, although the effusion of urine has 
place, that there is still a large quantity' of urine left in the bladder, 
course, it is draum off by' the catheter, and the bladder is emptied. Allow 
the catheter, hoAVCA'er, to remain in the Avound and in the bladder. Then 
make extensiA’e scarifications or incisions through the skin, AA'herei'er le 
urine has been effused underneath, and let these incisions extend to t e 


sloughs of the cellular membrane.” 

Thus, oA'er three-quarters of a centiuy ago Brodie dcA'ised a technique 
Avhich reduced the mortality' of this condition from “Aa'c out of six to a 


recoA'ery of the majority”. . . 

Under modern condition and adA'antages, Avould not the adoption o 
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basic principles of the "reat pre-Listeriaii master improve tlie prognosis of 
tliis, the commonest variety of urinary extravasation ? 

We beg to record our tbanks to the surgeons of the London Hospital, 
and partieulaiiy to the direetor of the Genito-Urinary Department — ^Mr. 
Hugh Lett — for his invaluable help in the preparation of this aiiiele. 
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THE MEDIAN EXTRAPERITONEAL ROUTE 
TO THE URETER. 

By K. AV. iAIONS^VRRAT, LiVKnrooL. 

The routes coinnionly eniploj’ccl in ureteral litliotomy are: (1) The lumbar; 
(2) The inguinal ; (3) The transperitoneal. It may be eonfidently stated 

that the saeral, perineal, vaginal, and rectal routes are not now followed. 

1. The lumbar route has a limited use in those cases where a calculus 
is lodged in the renal end of the ureter, and the incision and subsequent steps 
of the operation are as for a jryelotonnE 

2. The inguinal operation is cither a muscle-cutting or a muscle-splitting 
operation or a combination of these. It gives excellent access to the calculus 
which is arrested about the jrclvic brim, hut indifferent access to one in the 
depth of the pelvis. If a calculus cannot he milked upwards, the suture of 
the ureteral wound is difilcult. 

3. For the transperitoneal route the advantage of palpation of the 
opposite kidney and ureter was claimed, hut no longer carries weight. AVhile 
the route has the advantage of being short and direct, it is generally felt by 
surgeons to he undesirable. It inevitably adds to post-operative discomfort, 
and is attended by some risk of infection. 

I am aware of the combination of a transperitoneal exploration and an 
extraperitoneal exposure, hut have no experience of its usefulness. 

I wish to testify to the great technical advantages of a median supra- 
pubic incision down to the jrcritoneum, followed by extraiieritoneal exposure 
of the ureter bj^ peritoneal displacement. The steps of the operation are as 
follows ; An incision is made from umbilicus to pubis, the aiJoneurosis is 
divided to the same extent, the recti are bluntlj'^ separated, and the extra- 
2 Deritoneal irlane is reached. If the calculus is in the right ureter, separation 
of the iDeritoneum proceeds on that side towards the iliac fossa, continuer 
round the pelvic basin until the common iliac bifurcation is reached, vhen 
the ureter is found and comes off the vessel with the peritoneum. A laige 
broad-bladed retractor is then inserted, and dis^daces inwards the peritonea 
sac and its contents. The ureter is then traced to the jjoint of impaction o 
the calculus, and this is dis^ilaced as may be thought desirable, and remorec. 
After suture of the ureteral rvound a stab wound is made through le 
abdominal wall in the right iliac fossa through Ar hich a half tube 
toAvards the site of the ureteral mend. Retractors are then remoA^e , 
jAeritoneum falls back into jAlace, and the median Avound is sutured t noiig i 
out its length. . 

Apart from a somcAA'hat similar procedure for cases of bladder lesee i ^ 
I first emploj^ed this method for the remoA-al of a ureteral stone in i 
folloAving case : On Nov. 11, 1920, I remoA^ed an adenomatous prostate . 
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suprapubic enucleation from a patient 57 years of age. He was a healthy 
man of powerful physique, weighing some 16 stone. On Dec. 6, 1921, I 
removed a calculus from his bladder and a7iother from the lower end of his 
left ureter. The bladder was reopened through his suprapubic scar and the 
vesical calculus removed. Bj' peritoneal stripping between bladder and left 
pelvic wall the ureter was exposed and the calculus here removed. I had 
expected to be able to remove it through the left ureteral orifice from inside 
the bladder, but this proved impossible. He left the home healed four and a 
half weeks later. 

I ha-\‘e used the same procedure on many oeeasions since then, the last 
example being the following .- A male patient, age 32, an engineer by occu- 
pation. was admitted to the Northern Hospital on Feb. 16, 1924, complaining 
of blood in the water and pain in the right side. He stated that the first 
attack of pain occurred in August, 1921, and that he then noticed blood in 
the urine. He had had several attacks of the same kind since. 

Radiographic report : “ There is a shadow in the pelvic region on the 
right side in the line of the ureter which may be a calculus, but its long axis 
is not in the direction of the ureter.’’ A fair number of red blood-cells were 
present in the centrifugalized urine deposit. The right kidney was not 
pal]7able. Although the radiologist’s report was not definite, the diagnosis 
of ureteral calculus was considered positive. 

On Feb. 26 an incision was made from umbilicus to pubis. The extra- 
peritoneal plane was opened up below, and the peritoneum stripped from 
the right peh'ic wall until the ureter was reached. The calculus was easily 
found and displaced upwards, the ureter was incised, and the calculus 
removed. The ureter was explored with catheter upwards and doumwards, 
and the wound then sutured with catgut 000. A stab wound was made 
through the abdominal wall an inch inside the anterior superior spine, and 
a half tube passed to the site of the ureteral wound. The retractors were 
then removed, and the suprapubic wound was sutured with inteiTupted catgut 
stitches and supporting tlirough-and-through stitches of silkworm gut. 

The drainage tube was removed in forty-eight hours, the dressing being 
dry. He was discharged from hospital eighteen days after operation. 
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VISITS TO SURGICAL CLINICS AT 
HOME AND ABROAD. 


THE CLINIC OF PIERRE DUVAL, PARIS. 

A SMALL group of surgeons ^■isited the clinie of Professor Pierre Duval in 
Paris reeently. This is a record of the impression made upon them of what 
the}’' sa'w there. The time sjDent in the clinic Avas brief, so that the insight 
into the activities engaged in by the ■workers of the institution was neeessarilv 
limited. L’Hopital de Vaugirard contains nearly 200 beds, all of wliieh are 
under the direction of the Professor. We have no entity corresponding to 
it in this country ; it is not comparable with the surgical division of one of 
our hospitals, as will be seen from what follows : it is described as a ‘ eliniqiie 
therapeutique chirurgicale a quite untranslatable expression, as it implies a 
definite unit such as is unknown over here. The staff is a large one. There 
are an assistant professor and two assistant surgeons (chefs dc clinique 
chirurgien), one ph 3 ’'sician, two foreign surgical assistants, three surgical 
internes, and ten externes. These are members of the ordinal-}' surgical 
service ; and in additioir there are a urologist, gynrccologist, oto-rhino- 
laryngologist, oculist, dentist, and two radiographers, whilst in the special 
department for gastro-enterology there are three physicians. There are two 
chemical laboratories and also a combined pathological and bacteriological 
laboratory, all of which ha\'e their own adequate staffs. 

The hospital receives a large grant from jjublic funds, and the Professor 
is allowed great latitude, not only in the exjoenditure of this money, but in 
the plan of administration of his clinic. There is plenty of room for individual 
expression, and it seems the object of the State to foster originality by freeing 
the Professor from the hami^ering shackles of State control. An outstanding 
feature of the clinic is a vitality of outlook and an all-pervading spirit of 
investigation. Research takes a more prominent part than undergraduate 
teaching, though this is not lost sight of by any means. Professor Duval 
holds that prolonged undergraduate teaeliing is mentall}' sterilizing, and that 
after a number of years only advanced teaching should be required of the 
head of a large clinic. He therefore i-elegates undergraduate teaching to his 
staff, confining himself to post-graduate and advanced instruction. At present 
he is concerned particularly with diseases of the digesti^■e tract, and it is 
interesting to see how the pi'oblems arising out of this study are tackled. ic 
physicians, radiographers, and pathologists all see the patients clinically viti 
him, whilst they all witness the radiograj^hic examination and the operations 
performed, should such be decided upon. No case is radiographed vitioii 
the Professor being present. In this clinic there is no such thing as one 
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member of tlie team falling behind in his knowledge of his eolleagvies’ special 
departments. Nothing but good can come from such a system. It makes 
co-ordination a real thing, but it is necessarily exacting in the time and energj'^ 
demanded from all the members of the clinic. 

A great deal of research is being carried on in the radiographic appear- 
ances of affections of the duodenum and gall-bladder. A wonderful selection 
of photographs was exhibited. Pierre Duval claims that he can diagnose 
40 per cent of gall-stones by direct radiography, and another 40 per cent 
from indirect radiographic evidence. From the perfection of technique shown 
to the visitors, this is easily credible. !M. Beclerc, the radiographer, has 



Fif:. I4S. 

invented a very ingenious apparatus by which a number of films of about 
half-])lale size can be exposed in rapid succession, up to thirty, in the minute. 
The films in sejiaratc holders arc loaded in the apparatus used for screening 
in the erect jiosition. The ojiaque meal is watched as it passes into the 
duodenum, and at any moment a jdiotograph can be taken without moving 
cither tlie jiatient or screen. In studying the duodenum and gall-bladder 
great use is made of lateral views. Some radiographs of chronic duodenal 
ileus due to obstruction by the superior mesenteric artery were shown, and 
it was explained how such obstruction, present in the erect position, is relieved 
when the patient lies prone. Tlie many ])oints by which gall-stones render 
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their presence evident were gone into, such as the lno^'ement of the shadows 
with change of position of the patient, their situation in profile ^'iew in relation 
to the spine, the distortion of or dragging on the duodenum. 

Some interesting skiagrams illustrating the surgical treatment of Pott’s 
fracture were demonstrated, and the method enijoloyed was exj)]ained. 
Immediately the patient is admitted, a spinal anaesthetic is given and reduction 
attempted on the X-ray couch. Should it be successful, a plaster cast is 
applied ; but if all efforts are ineffective, operation is proceeded with. It 
consists in the fixation of the fragments in proper position by means of screws. 
An original method of photographing the elbow or knee-joint in a flexed position 
was demonstrated. The limb is bent over an earthenware jar,’ round which 
is wrapped the X-ray film. Tire tube, b}*^ a cle%’^er remo-s^able projection 
apparatus, is centred accurately over the joint space, and the skiagram 
taken. Photographs were exhibited which clearly proved that in this way 
the joint space in the knee appeal's much larger than bj’^ the usual method, 
whilst b}'^ this technique alone can certain loose bodies in the joint be 
detected. 

A tour of the laboratories was made, and in the lecture room was seen a 
simple and cheap apparatus for projecting diagrams and solid objects on the 
screen (episcope). 

The next day several operations were witnessed. The operation theatre 
itself is a lax-ge room with walls green to diminish e}m-strain. It contains 
literall}’- nothing beyond an operation table, ansesthetist’s stool, anaesthetist’s 
table, and instrument and dressing tables : not even a gallery for spectators, 
There are no rows of bottles on shelves, or apparatus of anj^ other kind. 
The walls are j^erfectl}^ smooth. The actual operative technique is interest- 
ing from manj'’ points of ^dew, For abdominal work, local and conduction 
anaesthesia are not used. The Professor has found the incidence of lung 


complications after these methods as great as, if not greater than, after 
inhalation anaesthesia. The Clover apparatus is used for the administration 
of ether. The operator and his two assistants rvash and dress in a neigh- 
bouring room. The patient is strajjped to the table. The instruments in a 
metal container are sterilized by'^ dry'^ heat, a separate set for each case. They 
are placed in their container on the operator’s table. He selects and handles 
his own instruments, whilst ligatures are looked after by his assistant, who 
has them on his own table. Behind the instruments are placed the drums 
containing the dressings ; their completely”^ detachable lids which envelop the 
whole drum are removed by” the sister. The operator helps himself to towels 
and swabs. No nurse is washed up to take part in the operation. The 
nursing staff simply” convey” to the operator instruments or dressings in steri- 
lized containers. Non-absorbable suture material is used for most intestinal 
anastomoses and for the stomach. Catgut is only used -within the abdomen for 
septic cases. It is employ”ed for suturing the muscles of the abdominal va , 
but not for the peritoneum. Access to the operation area in the abdomen 
is gained by” the free use of large retractors. Thus, -when operating upon t le 
upper abdomen, a large Doy”en retractor is inserted in the upper angle of t le 
wound. All sewing is done by” means of Reverdin needles of different sizes . 
this makes for rapid -work with a perfectly” trained assistant. 



SURGICAL CLINICS 


197 


The first operation was for a duodenal ulcer situated at some distance 
from the pvlorus. A posterior gastrojejunostomy was performed without 
clamps, and the pylorus closed by a single encircling suture. M. Duval says 
he has met with but one gastrojejunal ulcer, and attributes this to the fact 
that he does not use clamps. 

The second patient had a number of adhesions around the duodenum, 
and was described as being a case of simple ^periduodenitis due to disease of 
the gall-bladder without stones. The adhesions were separated and chole- 
cystectomy i^erformed. The gall-bladder was removed fi’oni the neck towards 
the fundus. No drainage was provided. The operator explained that only 
in 10 per cent of cases was it possible to close the abdomen without drainage, 
the ability to make a proper peritoneal covering for the stump of the cystie 
duct determining the possibility of doing this. 

The third case had been diagnosed as one of simple periduodenitis, but 
it proved to be chronic duodenal ileus. This made the thirty-second case of 
the kind upon whom the Professor had oiPerated. A duodenojejunostomy 
was performed. 

The last case was g_vna;cological in nature, an ectopic gestation. The 
affected tube was remo\-ed. Catgut was used in the abdomen in this patient. 

The speed at which technique is carried out in tliis clinic can be gathered 
from the fact that these four operations were performed in two hours and 
ten minutes, although there were considerable intervals between them, the 
same anaisthetist acting in each case. The character of the operating was 
to perform the essential steps in the shortest possible time and return the 
patient to bed. neglecting certain niceties of technique upon which stress 
is laid by some surgeons. The theatre was kept unusually hot, with the 
idea apparently of diminishing the risk of subsequent bronchial affections. 
For the first few days after the operation the patients are kept in separate 
cubicles before being returned to the general wards. The perfection of organi- 
zation of the wliole hospital is illustrated by a small point. Each patient 
has an electric bell-push, Shoidd he ring for help a red lamp glows outside 
his cubicle, and remains alight until extinguished by the answering nurse. 

One came away from the clinic imjjressed with the dynamic atmosphere 
jiervading it, with a feeling that advance in knowledge must proceed from 
such a system, and convinced of the essentially sound policy adopted by the 
State of granting an unusual liberty of aetion to its professors, in the belief 
that only in this way can real progress be made. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 

AN OBSCURE CASE DUE TO CALCULUS IN THE PELVIS 
OF AN ECTOPIC KIDNEY. 

Bv HUGH REID, Liverpool. 

The case vas under the care of ]Mr. Tliehvall Thomas at the Royal Infirmary. 
Liverpool, and seen bj’- tire writer as surgical registrar. The patient is a 
male, age 28. 

History. — He ga^-e a histoiy of attaeks of pain in the left lower lumbar 
region for the last three years. This was accompanied by frequency of 
micturition and the passage of dark-coloured urine. Lateh" the attacks had 
been becoming more frequent and severe, and the intervals of relief shorter. 
The pain was of a cutting nature, starting in the left lumbosacral region and 
shooting towards the groin. It lasted about twelve hours, and was followed 
bj' what the iratlent thought was blood in the urine. At the same time he 
suffered from pain in the suiirapubic region, which passed some way down 
the penis. 

Ox Adjiissiox, in November. 192.3, the man looked healthy. He lay 
easil}’^ in bed ; the abdomen moved normally with respiration ; no abnormal 
swellings, or rigidit}' or tenderness, were detected. The urine showed a few 
blood-cells, but no crystals. Pus-cells and epithelial cells were seen in direct 
films. Staphylococci w'ere grorvn on culture. 

The X-ray report (b)" Dr. R. E. Roberts) was : “Stone in bladder ' (.w 
Fig. 149). 

On Nov. 29 Mr. Thomas passed a lithotrite, but no stone was felt. A 
sound was then i^assed and a careful exploration of the bladder made, 
without result. A cj^stoscope was substituted for the sound, but nothing 
abnormal rvas seen in the bladder. The patient was sent awa}" for another 
skiagram. 

On Dec. 4 a further X-raj'^ report stated : “ Same shadow in practicalh 
the same place, but rotated on its axis. The only other two possibilities are 
(1) calcai’eous gland of unusual appearance, or (2) stone in a much distortcc 
ureter. The shadow is not so clear cut as one would expect in the case o 
a ureter stone. The whole thing is atypical ”. 

On Dec. 6 cystoscop}^ showed pus coming from the left ureteral oiificc. 
The right ureteral orifice was normal. From this it was decided that t ic 
condition was due to stone low down in a much dilated ureter. 

Operatiox, Dec. 12, by Air. Thomas. — Split muscle incision orer e 
iliac fossa. Ureter not found. The kidne}’' was then discovered to be placc( 
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entirely below the brim of the bony pelvis. The organ could not be brought 
out of its bed through the wound. Renal vessels were arising from bifur- 
cation of common iliac artery. Part of the kidney substance and the renal 
pehds were incised, and a typical calcium oxalate stone was remor’ed. The 
renal pelvis was sutured, and the wound closed with split rubber drainage 
tube down to the kidnej*. 

On Dec. 26 the patient was discharged after a normal convalescence. The 
specimen measured lA in. x -t in., and weighed 9t gr. ; it was oval in 



Frn, 140. — Calmhis in pelvis of ectopic kidney. 


shape, pale brownisli yellow in colour, and the surface was covered by sharp 
glistening erystals. 

revie^\• of the literature of ectopic kidneys is given by Dorland^ in 
1011. and nineteen eases are reported by Judd- in 1919, in one of which 
stones in the pelvis and ealiees of a pelvic kidney were discovered. 
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AN ABNORMAL FIRST RIB 
FORMING A SUPRACLAVICULAR TUMOUR. 

By C. HAJMILTON WHITEFORD, Plymouth. 

The patient is a girl, age years. The mother first noticed a Tump’ in tlic 
right side of tlie neck ivhen the eJiild was two years old. One inch above the 
centre of the right clavdcle there is a tumour which projects the skin. On 
palpation there is found, immediately beneath the skin, a curved, fixed body 

of the shape and con- 
sistence of a rib. 
Thei-e is no pulsation, 
and nothing resembl- 
ing blood-vessels or 
nerves can be felt be- 
tween the tumour and 
the skin. There are 
no symptoms, and the 
shoulder movements 
are normal. No ab- 
normality is visible or 
palpable in the left 
side of the neck. The 
skiagram (taken with 
the child lying on her 
back on the plate) 
shows that the first 
doi’sal vertebra has, on 
its left side, a normal 
first rib, but on its right side a rib which appears as a horizontal straight 
bone inches in length (Fig. 150). Actually this rib is much longer, 
and curved from behind forwards. 

A palpable and visible supraclavicular tumour formed by a first dorsal 
rib appears to be a rare abnormality. The mother, who had been urged at 
a hospital to have the bone I’enioved at once, “ to prevent paralysis of the 
ai'm ”, was advised that it would be time enough to think of an operation if 
pain or weakness should occur in the arm, and that such symptoms might 
never appear. 



Fig. 150. — Girl, age 3^, with an abnormal first rib. A, Curved lend 
wire to mark projection beneath skin. 


ACUTE COLIC INTUSSUSCEPTION IN A CHILD. 

By W. E. tanner, Loxdox. 

The patient, a girl, age 2 years and 9 months, was admitted to hospital on 
March 30, 1924. She was an aidificially-fed baby^ and had pneumonia v 'C'' 
one }'ear old. Her general health urns good, and she is a strong, healthy c u t . 

At 9 a.m. on IMarch 27 she fell down eight stairs. She was 
uninjured, and the bov'els were ojoen normally' during the course o 'c 
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morning. She rvas quite well until 1 p.ni., when she refused her dinner and 
complained of pain in the lower abdomen. She was put to bed and went to 
sleep for half an hour. She woke up screaming, u-itli violent abdominal pain 
which lasted for a quarter of an hour, but no vomiting. The pain continued 
for the rest of the day, with short periods of quiet. During the night the pain 
continued, and she kept asking for the chamber, but with no result. 
Tenesmus was marked, and the legs were drawn up on the abdomen. 

On ilarch 2S she seemed better, but was cross, and demanded to be 
nursed all day. The bowels were not open, and in the evening she had more 
pain and was taken to a doctor. She was given medicine, following which 
she vomited, and the mother said there was blood in the vomit. She refused 
food and drink all day, and at night the pain became much worse, with 
tenesmus. A little blood and mucus was passed. On March 29 the patient 
was easier in the morning but drowsy all day. The pain was not so severe, 
and tliere were long inter^•als of freedom. The bowels were not opened, and 
at night the pain became worse, with frequent vomiting and tenesmus. On 
March 30 the pain was worse in the morning, and not relieved by a hot bath. 
The mother was friglitened by a ‘peculiar look in the child’s eyes’, and, after 
consulting her doctor, brought the child to hospital. 

On admission, temperature was 97", pulse 90, respirations 30. The child 
looked ill and drawn. There was marked general distention of the abdomen, 
and a hard, sausage-like tumour was felt in the left iliac fossa. On rectal 
examination, an intussusception could be felt, just within reach of the finger. 
On withdrawing the finger from the rectum, a gush of blood and mucus 
followed. 

Operation was performed on March 30 at 2.30 p.m. : right paramedian 
laparotomy. Blood-stained fluid escaped from the peritoneal ca\-ity. The 
intussusception was reduced by gentle pressure from below. On reduction 
it was seen that it was colic, and had commenced at the splenic flexure of the 
colon. Xo polyp or other abnormality was found to account for its occur- 
rence. The jiclvic colon was elongated, and the descending colon had a 
comjilete mesentery and was freely movable. The wound was closed in 
layers. The patient made an uninterrupted reco\‘ery. 

Acute cohe intussusception is comjjaratively rare. In Perrin and 
Lindsay scries it formed 5-6 per cent of 335 cases. All the idiopathic 
cases occurred before the se^’enth year. In my own series of 30. this is the 
first example of an acute colic intussusception. The length of the history, 
seventy-four hours, is of interest. In Perrin and Lindsay’s series the average 
length was thirty-three hours. Was the accident responsible for the sequence 
of events ? This appears to have been as follows : Elongation and distention 
ol tlic jielvic and descending colon ; spasm of the distal half of the transverse 
colon as far as the splenic flexure ; irregular peristalsis : formation of an 
intussnscei)tion at the splenic flexure, a fixed portion of the bowel, which 
may have been damaged as a result of the fall doumstairs. 


KEFEREN’CE. 

' I’lantiN- and Lindsay, ISrit. Jour. Surg., 1921, ix. 4(5. 
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REVIEJ4/S AND NOTICES OF BOOKS. 


Chronic Intestinal Stasis (Arbuthnot Lane’s Disease) : A Kadiological Study. 

By Alfred C. .Iord.^n, C.B.E., M.D. (Camb.), M.R.C.P. (Lond.), Corresponding Foreign 

iMeinber, Belgian Royal Academy of Medicine. 4to. Pp. 230 + xi, illustrated. 1923. 

London ; Oxford ^ledieal Publications. 25s. net. 

Chronic intestinal stasis is liere dealt with parity from the point of view of the 
radiologist, though the subject matter is by no means confined to radiological con- 
siderations. The author outlines the views held by Sir W. Arbuthnot Lane on the 
alimentary tract, and attempts to correlate them with the X-ray appearances of 
the opaque meal and enema in health and disease ; the result is not always a happy 
one, as he frequently makes dogmatic statements upon subjects on which even his 
extensive but specialized experience can hardly support an authoritative opinion. 
It is, in fact, impossible to apply the ordinary standards of criticism to this work, 
since it forms, not so much a text-book, as a resume of the theories adopted by one 
school of thought. jMucli of the subject matter of the book has appeared in article 
form in various medical journals since 1911 ; and the impression is forced upon tlic 
reader conversant ivith these publications that Dr. Jordan has learnt but little from 
the great radiological experience which he has undoubtedly enjoyed during tlic 
intervening j^ears. In nearly every chapter which deals with the radiological aspect 
of his subject will be found early observations on the normal and abnormal appear- 
ances which are of the greatest interest and value ; but these are generalty followed 
by deductions to which the later experience of other workers lends but little support. 
A particularly unfortunate chapter is that on the pelvic colon : the author here 
enumerates cases of disseminated sclerosis, epilepsy, fibroid phthisis, Dupuytrcn s 
contraction, etc., in which elongation of the pelvic colon was present ; and the 
reader is invited to accept as a fact that the colonic abnormality provides the causal 
factor in the production of these lesions, no attempt whatsoever being made to 
advance proofs of these startling assertions. 

A chapter on the treatment of stasis is of considerable interest. The author 
lays great stress on the value of the Curtis belt, combined with the adniinistration 
of liquid paraffin, belladonna, and colloidal kaolin, and emphasizes the importance 
of correct diet. He considers that surgical inteiw^ention is only required for rectib mg 
the secondary consequences of stasis, and in those cases where the large bowel is 
diseased beyond repair. 


Selections from the Works of Ambroise Pare : With Short Biography and o es. 
Dobothe-v Waley Singer. Crown 8vo. Pp. 240, illustrated. JMedical Classics c 
1924. London : .John Bale, Sons & Danielsson Ltd. 12s. Cd. net. 

All lovers of the classics of medicine have every' reason to be thankful to 5Ir= 
Singer. She has added a very' delightful book on .Ambroise Pare to the series 
Classics of Medicine edited by her distinguished husband. Of course, 
medicine may be dull, just as all classics may be dull ; but Pare is o im . d 
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interest. His life and his work and his character will always attract the minds and 
the hearts of uood judues of mankind. He lived in times which were full of passion 
and adventure ; he was surgeon to four Ivings of France, and to a host of the 
nobility, and gentrj-, and poor folk : his adventures in practice, especially in militarj- 
ser\’ice', and his discoveries and theories, will never be dull. Besides, his pleasant 
character, his humour, his love of his countiy, his enjojunent of the e\'ident pri\-ileges 
of his existence, from good u-ine up to religion, stand out as clearly as any of his 
adventures and theories. Altogether he was a most lovable man. 

It must have been hard work for IMrs. Singer to resist the temptation to rhapso- 
dize over him: but she has done well to give more attention to his rmtings than 
to his home life, his sendees to the Royal Family and the Court, and so forth. He 
attended each of that brood of sons whom Catherine de Medici bore to Henri II, 
and he “held his cup straight". Huguenot though he was, through all the intricacies 
of that Court. Mrs. Singer wisely^says that the question of Fare's reli^on never 
has been, and probably never can be, entirely decided : ” for the truth is that he 
was neitiier fully Catholic nor fully Huguenot, but a devout and simple-hearted 
lover of God and man, who went his way and did his work according to such light as 
was given him, avoiding, as far as was possible, in those eml days, all the hatreds and 
envies that the name of religion inspired". 

Only two criticisms of tliis book are possible. Mrs. Singer has kept the old- 
world s)telling of Johnson's translation of Fare's works ; perhaps she has done well ; 
but it is hard to see why we have modernized Shakespeare if we are to be held down 
to the Elizabethan spelling of Johnson. The only other criticism is in regret that 
she has not used the portrait of Fare which Le Fauhnier published in his Life of 
Fare. It is a charming portrait. Anyhow, here is a good book, worthy of buying 
and studying. It is a great pity that the old Harveian and Hunterian Orations are 
tied down to the pious commemoration of two men and no more. Long ago the 
original sjjirit of these Orations flickered out. The authorities ought to arrange for 
the jtraising of famous men in order of time. Ambroise Fare, most certainly, ought 
to be recalled to the gratitude of all our profession, and of all men who love a good 
life well lived. iMeanwhile, let us congratulate Mrs. Singer on this excellent book 
about him. 


The Treatment of Fractures In General Practice. By C. JIax P.toE, D..S.O., M.S., 
F.R.C.S., .Senior Surgeon to Out-patients, St. Thomas's Hospital, and W. Rout-ey 
Bristow, 5I.B., B.S., F.B.C.S., Surgeon to the Orthopaedic Department, St. Thomas's 
llo.siiil.al. Demy Svo. Pp. 2.39 -r xi, illustrated. 192.3. London : Oxford Medical 
Fuhlieations. 12s. Gd. net. 

This handbook sets out to assist the general practitioner in the treatment of 
fr.icturcs, and in our opinion fulfils its object. The chapters dealing with general 
principles of treatment are clear, and in most cases give sufficient detail to be of 
liractical value. A book emanating from St. Thomas's Hospital is certain to 
advocate the cnqiloxTiicnt of plaster-of-Paris more generally than would be the 
custom of many surgeons, but even those who do not favour the use of plaster could 
take no great cxceiition to its cmplo\-nrcnt as advocated in this volume. In tliis 
connection we doubt whether the single plaster-of-Paris spica as depicted on 
liagc I.'jO would maintain abduction of the limb, as in our experience tilting of the 
liclvis will occur unless both thiglLs are held in plaster. In some instances it is our 
oiiinion that the authors are sanguine as to the results likely to be obtained from 
sidint treatment. .As an instance, the advice given for the treatment of fractures 
of the upjier third of the femur will scix’c : it has not been our e.xperience that such 
fnietures can be adequately reduced by .such methods as are here adxised. or bv 
iminobilizuition in a Thomas's splint. Wc hold that it is important that the prac- 
titioner should be warned that, in such positions as these, splint treatment of a 
fnicture is likely to be unsatisfactoiy. and that operative treatment should at least 
be considered without undue delay. AVe arc glad to note that in dealing with 
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fractures of the loM'er end of the humerus the authors point out that the so-callcd 
‘separated epiphysis’ is usually a fracture; but surely the same lesion is referred 
to on page 58 as a separation of the epiphysis. Is it eorrect to state that in fraeture 
of the neck of the scapula there is lengthening of the arm ? We have found this 
statement in other books as well as the one under review, but to us it has appeared 
impossible. Again, we find that fracture of the surgieal neck of the humerus is a 
common accident ; yet we have come to believe that the common fracture oecurs 
considerably above the level of the surgical neck, and our opinion is confirmed by 
the photograph of the X ray wliich is intended to exemplify a fracture of the surgical 
neck. We should have liked to see greater stress laid upon the importance of rest 
and general treatment in fracture of the base of the skull, and consider the space 
given to fractures of the lower jaw scareely adequate. 

The diagrams are good, and the reproductions of X-ray photographs unusually 
clear, while the general finish of the volume is in keeping with the good level of the 
Oxford IMedical Publications. 


Surgical Ejnei-gencies. By Russeli, Howakd, C.B.E., M.S., P.R.C.S., Surgeon, London 

Hospital ; Senior Surgeon, Poplar Hospital. Crown 8vo. Pp. 216 -j- viii, illustrated. 

1924. London : Edward Arnold. 7s. Gd. net. 

IMn. Russell Howard has undertaken a very diflieult and exacting task in setting 
forth in the limited space of 200 pages “the methods of arriving at a diagnosis and 
the details of the operation to be performed in all the surgical emergencies with 
which a surgeon is likely to be confronted’*. He has covered a very wide field, and 
as a record of many jmars of e.xperience in emergency surgery^ the book is of consider- 
able value. It would appear, however, to be well-nigh impossible to include the 
many small but all-important technical details necessary for the guidance and 
safety of his junior colleagues, although he has attempted to do this in so far as the 
space at his disposal Avould permit. 

The book commences with concise practical directions for dealing with ha;mor- 
rhage, and passes on to the consideration of shock. The treatnrent of shock leaves 
a good deal to be desired, and the views expressed on its jrathology do not accord 
with the doctrines of modern physiology. AVounds of the limbs are dealt witli in 
detail, and the next five chapters are devoted to acute abdominal lesions, intestinal 
obstruction, and the after-treatment of abdominal operations. This is the best 
section of the book, and great stress is laid upon the importance of rest and sleep 
and all measures to obtain these, as opposed to stimulant treatment, in the manage- 
ment of post-operative abdominal cases. _ . 

The final chapters deal with emergency conditions met with in the surgery ol 
the urethra, of the head, of the neck, and of the thorax and spine, the last chapter 
giving a brief account of the most important lesions of the ear and eye likely to ca 
for inrmediate operation. 

There are several points which call for criticism. Some of the operations 
described — for e.xample, the more elaborate methods of treating fractures, and le 
radical mastoid operation — can scarcely be considered as emergencies. Some o 
the measures suggested — -for iristance, excision of a gastric ulcer as an allernatne 
suture after acute perforation — though safe in the hands of the author, mig i 
dangerous if attempted by his junior colleagues. The illustrations arc poor on 
whole, and some of them are distinctly misleading, and do not illustrate w m 
described in the text. The picture of suprapubic puncture shows, the 
inserted midway between the pubes and the umbilicus ; and the picture o s 
temporal decompression shows a left-sided bone defect ivhich, if tlm . j. 

were carried out as illustrated, would lead to a disastrous result. lUese 
mistakes, of which there are many in the book, conring from the pen o so 
known a surgeon and teacher as j\ir. Russell Howard, must not be allowec 
Avithout comment. 
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Radium, X Rays, and the Living Cells: uith Physical Introduction. By Hector .-V. 
CoEu-EEE, M.B. (Lond.), D.P.H. (Oxford), .Assistant Radiologist, King's College Hospital ; 
and Sidney Russ, D.Sc. (Lond.), F.Inst.P., -Toel Professor of Physics, Middlesex Hospital 
Medical School. Re^ised and enlarged edition. ISai. London -. G. Bell & Sons 
Ltd. 21s. net. 

The authors of this text-book, u-hich first appeared in 1915, rendered pioneer service 
to the subject of ‘radio-biology' in producing it. It is always a difficult task to 
catch the first earlv outlines of a nascent science and to fix them in the framework of 
a text-book. That the attempt was successful is shown by the present rer-ised and 
enlarged edition. The appearance of this work was significant in another aspect. 
It was one of the earliest products of close co-operation with a common aim 
between a medical man and a pure scientist. It seems likely that the future advance 
of medicine will increasingly depend upon such partnerships. 

It is hardly necessary to enter into a detailed criticism of tin's well-known work. 
It opens with a physical section, doubtless contributed by Professor Russ, in which 
the fundamental facts about radium and X rays are stated authoritatively in a form 
intelligible to the non-physicist. In the later portions of the book the present state 
of our knowledge in regard to the effects of radiation upon lir-ing tissues, and 
especially upon neoplastic tissues, is fully set forth. 

In the present edition the scope of several chapters has been extended to include 
recent experimental results, and a new chapter summarizes the action of radiation 
on lir-ing structures, and discusses the theories put fonvard to account for the 
observed results. .A practical chapter upon the precautions to be taken by those 
habitually exposed to radiation might usefully have been added. In discussing 
secondary X rays the authors say, " Xow that some of the fundamental properties 
of secondaiy X rays are knou'n, it is higlily probable that efforts may be directed 
towards their use’". It seems strange that they do not mention the method of 
bismuth injection preparatoiy to X-radiation which was employed in the treatment 
of malignant disease, not without success, until the discoveiy of radium superseded 
it. The value of Plate II, an X-ray photograph by means of a ciystal of zinc blende, 
would have been cnlianced by a fuller description. 

Apart from these criticisms on points of detail, we have nothing but praise for 
the book. It is indispensable to all surgeons interested in the therapeutic uses of 
radiation. 


Collected Papers of the Mayo Clinic. Vol. XIII, 1921. Edited by .Mrs. M. H. 

-Meu.isii. Pp. 181S, illustrated. London and Philadelphia : W. B. Saunders Co. 

Ltd. (iOs. net. 

Tnoi'ou the personnel of the Mayo Clinic has considerably increased since their 
new offices were completed, it is nevertheless a matter for congratulation that not 
only the volume but also the quality of the literature put out from the clinic main- 
tains the high level of the early publications. IVc are glad to note that Dr. William 
Jlayo looms more largely in this volume than in the last. Since the war the 
character of his papers has tindergone some change. We have here, it is true, two 
of ptirely clinical interest on the surgety of the spleen, but that on hepatic 
insulliciency breaks new ground, and as it is now realized that comprebension of 
the functions of vital organs is nece.ssary if we are to understand their pathologj- 
when iiu-olvcd in disease, there can be no doubt that these papers will be often 
referred to. This jiajicr. the second Murjihy Oration, details many interesting facts 
in the career of that brilliant surgeon, and it is in this appreciation of the works of 
othe^-, as is also seen in that of Hcniy .Jacob Bigelow, read before the Boston 
Surgical Society, that the generosity of thought that pervades all his uritings is 
most apparent. Dr. .Mayo has recently broken out in another direction, for his 
aihln-ss on “The Medical Profession and the Puhlic" shows how one who has made 
a uorld-widc reimtation as a surgeon may also develop valuable qualities as a 
(lubhcist. Tile 3Iayo Clinic h.ave placed the wealth of their e.xperiencc without stint 
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at the servace of the world ; surgeons in other countries with one per cent of the 
cases seen in the clinic have for their instruction details of the practice, both in 
preparation, operation, and after-treatment, which can save them from ninnv 
difficulties and possibty fatalities ; thus Waltman Walters' paper “On the Prepara- 
tion of Patients with Obstructive Jaundice ” is tj-pical of one of the most valuable 
results of so large an operative and collated experience. 

The more purely scientific papers range over so wide a field that it is scarcelv 
possible for anyone interested in any aspect of medicine to open the volume mfiioiit 
finding something which it will profit him to read. The investigations by Georginc 
Luden on “Blood Cholesterol” open out a most inrportant field in the relation of 
this substance to cancer research. There is no doubt that a very large amount of 
experimental work is summarized in Williamson and Jlann’s “Experimental Study 
of Post-operative Peritoneal Adhesions”. It should help others experimenting in 
this field, for they have convinced themselves that all the substances hitherto 
employed have been useless in preventing adhesions ; and in rccomnrending a gum- 
acacia-gelatin mixture as affording the best chance of preventing adhesions, they 
acknowledge certain difficulties in its use which they have not been able to overcome. 
Finally^ we would like to dra-w attention to Rosenow's Mayo Foundation Lecture on 
“Focal Infection", which is remarkably stimulating in idea, and if pursued to its 
obvious ends in the clinical field may have very' far-reaching consequences. 


Excursions into Surgical Subjects. By' Jonx B. Deaveu, M.D., Se.D., LL.D., F..A.C.S., 
Emeritus Professor of Surgery, Univcreity' of Pennsylvania ; and Staxlev P. Reimanx, 
M.D., Assistant Professor of Experimental Pathology', University of Pcnnsylvani!i. 
8vo. Pp. 188, illustrated. 1923. London and Pliiladelphia : W. B. Saunders 
Co. Ltd. 21s. not. 


Dk. Deaa'ek is one of the most versatile and prolific of authors, and one of the most 
expert of living surgeons. IVlien vast e.xperience is conrbined with sane judgement, 
with an acute sense of the fitness and the worth of things, and with a gift of frank 
and lucid expression, a man’s influence becomes world-wide. There are few surgeons 
who equal Dr. Deax’er in any' of these attributes. Every'thing he writes is deserving 
of our serious attention. 

This little book contains a series of papers written during the last few ycaix, 
and several lectures delix-ered at Washington University'. It is convenient to hare 
them bound together for easy' reference. Throughout all the chapters we nm 
freshness of experience rather than originality' of thought. There is no intellcctua 
challenge ; no provocation comes from the statement of nerv trutlis ; but a ' 
is roused within us when we listen to a clear and candid examination of the o 
truths newly' illustrated. . . ., 

The lecture upon jaundice contains an interesting summary' of the views he 
with regard to this sy'mptom by' the French writers and others. Chauffard s name, 
on page 60, appears twice as Chaufford. Few' surgeons will agree with Dr. 
when he asserts (p. 61) that Hanot's cirrhosis is possibly' the final stage or Ban 
disease. W. J. May'o doubts the existence of Hanot's cirrhosis. It is riiorc a 
probable that Hanot described both biliary' cirrhosis and haemolytic jaundice un 
the one heading. The term Banti’s disease is better reserved for the hnai * 
splenic anaemia. It has no connection, ex'en of the remotest kind, with ai 
cirrhosis, however we may' interpret that disease. . . r • I'ntro- 

In the lecture on diseases of the gall-bladder a classification ot cases , 

duced which appears to us to be strained and artificial. The preference or ‘ 
of the gall-bladder rather than its drainage wiU have the support oi a ^ , 

to-day. The “Trials, Tribulations, Joys of a Surgeon” make a very' inicrcM = 


lecture. 

The final chapter is headed “Living Pathology'' . 
reference here and there is made to ‘living pathology'’. 


Throughout the volume a 
The phrase ‘the patiiology 
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of the Ii\ing- was introduced into surger>' many years ago by Moynihan. The 
thought that lie desired to illustrate is not indicated by a change of his plrrase into 
‘Imnir pathology’. Pathology' is not a state of the tissues, but is a science; and 
the term Tivin^ patholog^•^ if it means am-thins, surely signifies that this science 
is vital, active,''and growing. That is not what Dr. Dearer intends, however true 
it may be. His meaning is Hoynihan's meaning. 

Dr. Stanley Reimann contributes a few seetions to the book, all of them of 
interest and value. 


La Pratique Chlrurgicale Illustree. Bv Victor P.wchet. Fascicule IV. Octavo. 
Vp. 2.50, with 30T illustrations. 1923. ' Paris ; Librairie Octave Doin. 25 francs net. 

Tins is the fourth portion of an Illustrated Practical Surgerr-, the previous portions 
of which have been reviewed in this Jouhxal. 

The present volume deals with the surgerj- of the breast, duodenal ulcers, biliarj- 
passagcs. appendix, some diseases of the rectum, and some operations upon the 
uterus and appendages. The book is characteri 2 ed by most profuse illustrations 
depicting the various stages of different operations. These illustrations are very 
good, and no doubt will be useful to many. 


Die ChiruTBle <Jes Anfansers. By Dr. Georg .Vxu.wsen', Professor of Surgerj’ in the 
University of Berlin. 1923. Berlin ; .Tulius Springer. 4’50 dollars. 

The best form of preliminary instniction in medicine and surgeiy is one of the 
(picslions which is giHng rise to much thought in medical schools to-day. It is 
frankly admitted that our present methods are not satisfactorj', and in consequence 
it is of interest to look and see what is being done in other countries. Professor 
.\xhausen has wTitten a book of 440 pages, well bound and illustrated. It comprises 
three ehapters — on general surgical principles, methods of e.xamination of special 
parts, and the principles of operative surgeiy. The book is good of its kind, but 
it docs not yet satisfy the wants of the student who wishes to learn medicine as a 
science and not as a emft. 


Chirursie de la Tete et du Cou. By Cu. LnNOR3i.\XT and P. Brocq. Sixth edition. 

Crown Svo. Pp. 338 -r- Hii, with 245 illustrations. 1923. Paris : Masson et Cie. 

Tins book, one of a series of seven volumes entitled ” Precis de Technique Operatoire ”, 
has rciiched its six-th edition, the first IiaA-ing appeared in 1904. It embraces a 
surprising medley of operations, ranging from removal of the Gasserian ganglion to 
llic cxlr.iction of a wisdom tooth. The steps of each operation are briefly related, 
and arc illustrated, in many instances remarkably well, bv a large number of semi- 
diagr.immatic pictures. 

For a student wishing to refresh his memoiv- before an examination, the little 
book should prove valuable, but one can scarcely agree with the opinion expressed 
m t he preface that every practitioner ought to know how to cany out these operations, 
" since the practice of surgery is no longer confined, as formerly, to the hands of a 
chosen few ". There would not be many who would care to entrust to the averaue 
tloelor such procedures as hy|)ophyscctomy, larj-ngcctomy, or excision of the cer\'i(»l 
sympathetic, nor would many general practitioners be prepared to carrr- out the 
mmoval of a cerebellar tumour through an osteoplastic craniotomv. On'the other 
hand, the accounts of such oiierations as tracheotomy, mastoid antrotomy, and the 
like, clearly described and well illustrated as they arc, give the book a reasonable 
chum to a place in the genenil practitioner's libraiy. 
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Les Ulceres de I'Bstomac et du Duodenum. By Ed. Enuiquez and Gaston Dlh.and 
Crown 8vo. Pp. 184, illustrated. 1923. Paris : Masson et Cie. 10 francs net. 

This small volume concerns itself uith diagnosis. After a brief historical account, 
the book is diAuded into two parts : (1) Diagnosis of the lesion ; (2) Diagnosis of the 
seat of the ulcer. It is a book of value in that it gives the -views of our French 
colleagues on diagnosis and methods of examination. 


Traumatismes du Poignet et Rayons X. By Etiexne Destot, Lyon. Royal 8vo. 
Pp. 174, with 184 figures. 1923. Paris : Masson et Cie. IG francs net. 

This is the posthumous work of Destot, whieh was finished by him, but not published, 
in 1918, a little before his death. In this book attention is called to the injuries of 
the wrist which previously were little known or studied, and the matter is dealt 
■nith altogether in an admirable style. The only criticism is nith the printing of the 
skiagrams. These are generally useless, owing to the inferior quality of the paper 
and the method of reproduction, whieh eompletelj^ spoil a good monograph. 
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be kept in the bladder till there is a free passage through the urethra and 
the tone of the bladder is perfect^ restored; and lastly, the pipe beino 
drawn out, the wounds of the urethra are to be eleansed, carnified, and 
cieatrized aeeording to the rules of our art. ” Astruc’s treatment was followed 
for many years, though it was modified by Edward Coek, surgeon to Guv’s 
Hospital, who published in 1852, in the Transactions of the Medical and 
Chirurgical Society, his paper on fort}'^ cases of retention of urine in which 
the bladder w’as punctured through the rectum. 

In 1844 Professor Syme, of Edinburgh, published an account of his 
method of treating obstinate strictures of the urethra by external urethrotomv. 
He passed a small grooved director not exceeding in size the largest knitting- 
needle which could be passed through the stricture ; cut down upon it 
through the perineum, and thus divided the stricture. The disadvantage of 
Syme’s operation laj^ in the fact that it was unsuitable for impermeable 
strictures, as a filiform staff had first to be passed ; but it was largely used 
for many jmars. 

Mr. Claudius Galen Wheelhouse published part of a clinical lecture in the 
British Medical Journal for Feb. 5, 1870. The lecture was given in the Leeds 
School of jMedicine upon two patients with impermeable stricture of tlic 
urethra, and in it he pointed out the advantage of using a grooved lithotomy 
staff rather than a sound or catheter in jrerforming external urethrotom3^ 
He also laid stress upon the advisability of opening the healthy urethra in 
front of the stricture, instead of cutting down upon the stricture itself as was 
done by Syme. He then Avent on to saj^ : “ I ne.xt seize Avith artery forceps 
each lip of the opening I haAm made into the urethra, and Avith these draw 
upon the canal, carefully assuring myself that the mucous membrane is 
included. The position of the staff is next completely altered. Taking it 
in my oAvn hand, I rcAmrse it, turn the point out through the opening I har'C 
made, and use it to draAv forAvard, fix, and steadj'^ the urethra. If the parts 
are noAv carefullj'’ sponged, I liaAm the interior of the canal so fully exposed 
to AucAV that I can steadily folloAv its upper Avail ; this I do A\dth a fine probe- 
director until I haAm cut my AA^ay completely through the stricture, and haA'c 
come out into the dilated part of the urethra, Avliich usually lies behind it, or, 
as sometimes happens, into a second or more strictures ; this effected, I am 
generally able to pass the small director Avhich I haAm been using immediate^ 
onAvards into the bladder. Noav, at this point I have seen the most skilfu 
operators completelj’^ baffled ; and although they have succeeded in effecting 
the diAusion of the stricture most perfectlj’’, I haAm knoAvn them fail entire ) 
in their attempts to carry the catheter onAvards into the bladder. Without 
a guide it is often a most perplexing and difficult matter to find the opening 
into the posterior portion of the urethra, or, Avhen this is found, to insinua c 
the catheter into it by the side of the director ; and it is precisely at this pom^ 
that mj'- little grooAmd director becomes of all important serAUce. I 
reached the bladder Avith that, I turn the greoAm doAvnAvards ; Avith a ’ 
probe-pointed bistoury run along it, I make sure of the diAusion of any u 
obstructing bands, and finally’' I completely open up the prostatic uret ira )} 
sliding along the groove of the director the little instrument AA’hich 
you, the ‘probe-dilator’, an instrument introduced by the late i r. ca 
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(1801-1867) for use in lithotomy, and thus obtain a broad metallic floor upon 
which I can, without any danger of failure, introduce a catheter of even the 
largest size.” 

It will be seen that tliis lecture contains the essence of an operation 
which ilr. IVheelhouse afterwards standardized, and which has since come 
into ver\' general use. 

It was some vears before the advantages of the operation were recogmzed. 
IVriting to the Briiisli Medical Journal on June 24, 1876, ]Mr. WTieelhouse 
says : “ Notwithstanding the length of time that has elapsed since I brought 



Fig. lol. 


before the profession my method of finding my way in cases of impermeable 
stricture from the perineum, through the stricture and into the bladder, the 
subject seems to have 
received so little notice 
that I deem it advis- 
able once more, after 
several years of success- 
ful employment of the 

operation, to revert to the subject. The instruments 
required are as follows : lithotomy bandages : a special 
staff fully groo\-ed through the greater part, but not 
tlirougli the whole of its e.xtent, the last half-inch of 
the groove being ‘ stopped ’. and terminating in a 
rounded button-like end {Fig. 151); an ordinarr’ scalpel ; 
two pairs of straight-bladed forceps, nibbed at the 
jioints ; ordinary artery forceps and ligatures : sponge : a well- 
grooved and finely probe-pointed director; Teale’s probe-gorget 
{Fig. 1.52);* a straight probe-pointed bistoury: a short silver 
catheter (No. 10 or 11 gauge) with elastic tube attached.” The 
details of the operation are then given, and they do not differ 
materially from those previously described, though it may be 
noticed that as a result of further experience ilr. llTieelhouse had replaced 
the lithotomy staff wliich he used originally by a specially designed straight 
staff, and the curved by a straight catheter. 

Claudius Galen Wheclhouse was born at Snaith. in Yorkshire, on Dec. 29, 
1826. and died at Filey on April 9. 1909. He was the second son of James 
lYhcelhouse. a surgeon, and was educated at the Bluecoat School in London, 
lie was apprenticed at the age of sixteen to R. C. "Ward, of Ollerton, Newark, 
and entered the Leeds School of Medicine in October, 1846. He quaUfied 
M.R.C.S.Eng. in 1849, and L.S.A. in the following year. He then went to 
tlic Mediterranean on a yachting cruise as surgeon to Lord Lincoln, after- 
wards fifth Duke of Newcastle and Secretary- of State for AVar. He took -with 



Fig. 152. 


• l'i.!iure.s 151, 152 .arc reproduced from t!ic Brilish McdicalJournal, June 14, 1S7C. 
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him one of the first photographic cameras which left England, and obtained 
many good photographs in spite of the cumbrous processes then in use. 

Returning to England in 1851 he entered into partnership with Joseph 
Prince Garlick, of Park Row, Leeds, the senior surgeon to the dispensary 
and lecturer on surgery at the Leeds School of Medicine. In the same year 
he was elected surgeon to the Public Dispensary and demonstrator of 
anatomy in the Medical School, where he was successively lecturer on 
anatomy, physiology, and surgery. He was twice President of the School, 
and when the new University of Leeds was inaugurated in October, 1904, 
Wheelhouse was made an honorary D.Sc. He served on the Council of the 
Royal College of Surgeons of England from 1876 to 1881, and presided at 
the Leeds meeting of the British Medical Association in 1889. He was also 
an elected representative of the medical profession upon the General Medical 
Council from 1886 until 1896. 

The portrait is from a photograph kindly lent by S. F. Cowell, Esq., M.A., 
Secretary of the Royal College of Surgeons of England. 
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THE SECTIONAL PLASTER-OF-PARIS CASING WITH 
REFERENCE TO THE TREATMENT OF FRACTURES OF 
THE LEG AND ANKLE : CASE REPORT. 

By W. A. COCHRANE, EDixBUKGn. 

The criterion of function as tiie standard for judging the end-results of 
fractures is of great significance witlr regard to those of the leg, ankle, and 
foot. The deliberations of such bodies as the Fracture Committee of the 
British :Medical Association in 1914 emphasize its importance especially in 
respect of the restoration of anatomic 
alinement. The Committee concludes 
that no method of treatment should be 
adopted -which does not secure restoration 
and maintenance of anatomic alinement. 

Consideration of fractures in the region 
of the ankle demonstrates that in them, 
as in all articular and para-articular 
fractures, the effect of the injury upon 
the neighbouring joint is of greater im- 
portance functionally than the effect upon 
the bone itself. Restoration of anatomic 
alinement is necessary if the axes of the 
joint arc to be correct as to their line 
of action and to the proper functioning 
of the tendons acting on and over it. 

F. D. Wilson, of Boston, has formulated 
the following rules as fundamental in the 
treatment of fractures of the ankle and 
of the bones of the lea : — 

1. Complete anatomic rejjosition 
shovdd be the goal in all cases, but slight 
dis]ilaccmcnt is not incompatible ■x'dth 
good function, provided that the axes of 

the main fragments of the tibia remain Fig. i53._.yntero-posteriorskiasram-of 

pjirancl, and tllC tibio-astraf^aloid joint ^racture-dislocationof the ankle. The foot 
lies in the normal horizontal plane. In any 
general, angular deformity is more to 
be feared than any other type of displacement. 

2. AMicn rigid dressings arc necessary, care should be taken to fix the 
foot and ankle in the position of optimum function, that is, irtth the ankle 
at right-angle flexion, the foot inverted, and the arches supported. 

4. The fundamental supporting structures of the foot being muscular. 
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it is of the utmost importance to preserve their tone and strength by begin- 
ning massage and active movement at as early a date as possible. 

4. When weight-bearing is first permitted, the foot being weak, a certain 
amount of support should be provided by the use of a heel whose inner 
border is elevated. This slightly inverts the foot and holds it in a position 
of strength. Unprotected weight-bearing should not be permitted until the 
muscular function is good. 

A large majority of fractures of the bones of the leg, and nearly all frac- 
tures and fracture-dislo- 
cations of the ankle, may 
be successfully treated by 
immediate reduction of 
the displacement under 
an anaesthetic, followed 
by immobilization in a 
plaster - of - Paris casing. 
AVith regard to fractures 
of the bones of the leg, 
simple fractures with dis- 
])lacement which are more 
or less transverse and are 
uncomminuted, come into 
this category. In those 
which are compound, com- 
minuted, and are oblique 
or spiral in direction, 
traction methods or opera- 
tion are best. It is the 
first group that is con- 
sidered in this communi- 
cation. The casing maj’’ 
be bivalved at once, and 
massage begun on the 
foot and leg as they lie 
in the posterior section of 
the casing. In a large 
series of cases, observed 
or treated by the writer, 
no interference Avith the 
circulation has taken 
place; although, in point 
of fact, the bivalving of the casing would heljA to prevent it. Nor has it been 
his experience that these fractures are usuall}'^ associated with swelling, such 
as the books describe, sufficient to contra-indicate the use of plaster-of-Paris. 
It is fears such as these, which have no foundation in fact when the plaster 
is carefully applied, that, in the writer’s opinion, haA'C militated against the 
more general employment of the ver}' best retention means at our disposal in 
certain fractures. 



Fig. 154. — ^Lnteral skiagram of the same: it shows the pos- 
terior dislocation of the ankle, and the fact that the malleoli are 
also displaced backwards. 
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The main difficulty in fractures of the leg and ankle lies, however, not 
in the actual reduction of the displacement, pro\’ided an anaesthetic is 
employed, but in the maintenance of the corrected position while immobili- 
zation, whether by splint or by plaster, is being secured. The ordinary means 
of splintage, as in the use of the box-splint or in the special splints which 
have been devised from time to time, are too haphazard in this respect. 
While one of these means is being emplo^-ed, the fracture redisplaces, or does 
so subsequent to the patient’s return to bed. All the work of reduction and 
the risk of the anaesthetic go for nothing, and the patient is in the unfor- 
tunate position of having to subject himself to another attempt at reduction, 
with the certainty of the same thing 
happening again. “ But ”, someone 
will say, “ such a case should be 
treated by other means, by operation, 
say, or by traction in a Thomas’s 
splint ”. Such a reply, in the 
writer’s opinion, simply begs the 
whole question of the possibility of 
treating the large group of cases 
referred to by the reduction and 
fixation method. Further, there is 
no question, in the case reported 
here, that treatment by operation or 
by traction could not have fulfilled 
the demands of the case. 

It is with the main object of 
demonstrating that a precise, simple, 
and eminently practical method is 
available for such cases as are diffi- 
cult to hold while fi.xation is being 
applied, that this communication is 
made. It involves the employment 
of a plastcr-of-Paris casing applied Fig. 155. — Over-correction of themesial displace- 

in sections ment of foot and malleoli. 



CASE REPORT. 

The following case, a fracture-dislocation of the ankle, is therefore 
reported at this time, as being of special clinical interest and importance 
with reference to the success wliich attended the use of a special method— a 
]dastcr-of-Paris casing applied in sections— in securing and maintainin<r 
reduction in a difiicult class of case which had resisted the methods of 
reduction and immobilization commoniv emploved. 

The jiaticnt. a middle-aged adult, was admitted to hospital on Jan. 16 . 
lO'.n with a simple fracture-dislocation of the right ankle, sustained in a street 
accident. She was knocked down by a motor cycle, the foot beimr cau<rht 
and twisted by the machine. Clinically, there was present gross backward 
.UK nmard displacement of the foot m relation to the leg. There was ven- 
httle swelling. Tlic antcro-postcrior skiagram {Fig. 153 ) revealed a fracture 
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through tlie base of both malleoli, with mesial displacement of the foot and 
malleoli. The lateral skiagram {Fig. 154) showed a complete posterior dislo- 
cation of the ankle, with posterior displacement of the malleoli. 

Under the anresthetic, reduction in both planes was obtained without 
much difficulty. The fact that the bony points about the foot and ankle 
were restored to the normal, and that the foot could be dorsiflexed beyond 
the right angle, was proof of this. As soon as support was altered or removed 
in the slightest degree, however, it was e%'ident that the posterior dislocation 



Fig. 150. — ^Profile view tnken tliroiigh plaster casing shows that the posterior 
I dislocation has not been reduced. 


recurred with the greatest ease. The extensive tearing of the ligaments was 
responsible in part, but a factor of greater importance, doubtless, lay in the 
loss of support to the astragalus normally provided by the malleoli when 
intact. Reduction being effected once more, the limb was encased in plaster- 
of-Paris from the toes to the middle of the thigh, with the knee flexed 30 
degrees. Every effort was made to prevent recurrence of the dislocation while 
this was being done. The subsequent skiagrams (Figs. 155 and 156) showed, 
however, that while the displacement mesiallj' had been over-corrected, the 
posterior dislocation was still unreduced. IV hat had happened was that, in 
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makincr ,vav for the turns of the plaster bandage, a momentary slackening 
of the*^ hold, or an alteration in the position of the surgeon's hands, had 
allowed the corrected position to be lost, and that in spite of one s appreciation 
of its imminence. The writer felt that he was not justified in subjecting 
the patient to a second attempt at reduction unless a method or de^•ice 
more accurate and precise 
was available. It was desir- 
able that a method shoidd 
he adopted which would guar- 
antee that, having secured 
reduction, it would not be 
lost again by the surgeon's 
hands requiring to alter their 
position, even momentarily, 
while immobilization was 
being secured in a plaster-of- 
Paris casing. As has been 
pohrted out above, that is the. 
crux of the whole question in 
such cases. 

The Three-piece Sectional 
Plaster -of -Paris Casing. — A 
little thought suggested the 
idea that such a method was 
available and practicable, if 
the principles underlying the 
employment of a plaster-of- 
Paris casing, put on in two or 
more sections, as is done in 
orthoj5a;dic surgery, could be 
adapted to the fracture-dislo- 
cation in question. It was 
evident, then, that if separate 
plaster casings were applied, 
and allowed to set, above and 
below the area involved — in 
this case the ankle — so leaving 
it free for manipulation, the 
surgeon could correct the dis- 
location vigorously, and his 
assistant unite the two plas- 
ters by a third jilaster bandage. The surgeon's hands would be out of the 
way of the turns of the third bandage as they were being applied, and there- 
fore there would be no question of his hands requiring to alter their force 
or ])osition meanwhile. 

The first casing was removed. All swelling had subsided. An anjcsthetic 
was administered, and over stockinette and woollen bandages the first section 
of the plaster was applied from a point two finger-breadths above the level 



pla-^ter. leaving the region of the ankle free. C, Draw- 
ing from o photograph to show how reduction of the 
posterior fracture-dislocation is effected. Xote that the 
foot is fully dorsiflexed and slightly inverted. 
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of the ankle-joint to the mid-thigh. Care was taken to encircle the leg just 
above the ankle with a cuff of sterilized felt, 4 in. broad, to take the back- 
ward pressure to be borne by this part of the anterior aspect of the leg in 
reducing the dislocation. The knee was flexed 30 degrees to relax the calf 
muscles and so allow of free dorsiflexion of the foot in the final position 
{Fig. 157, A). The heel being protected with a square of white felt, a second 
section of the plaster encased the foot, and was moulded by the hands to 
support the arches. This left the ankle free of plaster and ready for manipu- 
lation (Fig. 157, B). The two sections were allowed to set, and then the 
edges were trimmed and everted to avoid risk of pressure by them upon 



Fig. 158. — Antero^posterior view after treatment by 
sectional casing. 


the soft parts in the final position of correction. The manipulation to secure 
reduction of the posterior dislocation was then made by pressing backwards 
with the flat of the left hand on the anterior aspect of the lower end of the 
first-applied cast, while the right hand seized the piaster encasing the foot 
and pulled it forwards vigorouslj’’ (Fig. 157, C). Reduction was felt to take 
place quite easily, as before. The foot being fully dorsiflexed and in slight 
inversion, it was possible for the surgeon to maintain the reduction stronglj'' 
and with absolute certainty, while an assistant united the two plastei-s b)^ a 
few turns of a plaster bandage. In this way the third and last section was 
applied and the casing completed (Fig. 157, C). The whole point in the 
rationale of the scheme lay, then, in the fact that, once reduction was 





SECTIOIS-AL PLASTER-OF-PAEIS CASING 219 

effected, it ^vas never again in jeopardy or exposed to the risk of redis- 

^^""‘"'subsequent skiagrams (Figs. 158 and 159) shoved that reduction in both 
planes had been secured. The limb was immobilized in the original plaster 
for six veeks to allov the malleoli to unite and the torn ligaments to heal. 
On lifting the limb from the splint, the patient had immediate power of 
moving the foot and ankle to quite an appreciable degree, and with massage 
the range of active motion is steadily increasing. The final result promises 
well as to ultimate function. 



Fig. 159, — Lateral view of same. 


The Three-piece Sectional Plaster of Fiske.— The device detailed 
.above rc.ally rejircscnts an adaptation of the method of Fiske, of Chicago, 
in his treatment of congenital club-foot by a three-piece plaster-of-Paris 
casing. It was from having used Fiske's technique in such cases that the 
idea occurred to the writer that it might be adapted as a practical solution 
of the jiroblcm ])rcsentcd. In the case of congenital club-foot, Fiske pointed 
out that the various deformities were best corrected slowly in a plaster casintr 
applied in sections, over stockinette made to adhere to the leg and foot bv 
Sinclair's glue. .-V plaster-of-Paris casing is applied to the foot itself below 
the malleoli, suitably protecting the bony points with tiny squares of white 
felt. As the plaster sets, the surgeon scats himself opposite the child, who 
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is seated on his mother’s knee, and moulds it earefully to seeure correction 
of the flexion of the toes, the adduction of the foot, and the mesial tilting of 
the os calcis. These three deformities are all located in the foot itself. There 
remain three deformities of the foot in relation to the leg, namely, equinns, 
in^^ersion, and internal rotation. The second plaster is therefore applied to 
the leg from a point just below the knee to a point just proximal to the ankle- 
joint. When it has hardened, foot and leg are grasped, and the former is 
brought gently into a position of dorsiflexion, eversion, and external rotation. 
The assistant then joins the two plasters by a third, and so completes the 

casing. Fig. 160 represents the end-result 
of a typical case after nine months’ treat- 
ment and four successive plasters. The 
method does not require an aniesthetic, is 
not forcible, and functionally gives the 
best results possible. 

The Sectional Plaster in Fractures 
of the Bones of the Leg.— The writer 
owes to his association with Dr. P. D. 
Wilson, of Boston, instruction in a method 
used extensively by the latter in the 
Fracture Service of the Massachusetts 
General Hospital, and which the writer 
has employed since {Fig. 161). The 
patient is anresthetized and placed on 
his back on a firm table with the buttocks 
resting on the edge. The uninjured leg 
rests on a chair, while an assistant holds 
the fractured leg. The foot and ankle of 

Fig. ICO.— Final result in a case of con- the fractured leg are now encased in stock- 

genital elub-foot treated by the three-piece , ,, , tt h j rri 

sectional plaster technique of Fiske, Full inettc aUCl ’WOOllcn roller bandages. XllC 

voluntary over-correction is possible. A f^^t and ankle are padded with an anklet 
supplemental operation was necessary m ^ i 

this case. of thick felt, and a piece of strong bandage, 

10 feet long, is tied over the anklet as a 
clove-hitch, leaving the ends long. The loose ends are knotted around the 
hips of the assistant, so that, by leaning backwards, he may exert traction on 
the leg, while his hands are left free to support the foot. The knee is flexed 
to a right angle, and a wide bandage is made to encircle the thigh just above 
the knee. The ends, left long, are lield by an assistant, who stands at the 
head of the table and exerts counter-traction. By this means, and b}’’ 
manipulation of the fracture itself, the fracture is reduced and the position 
maintained by the traction. The plaster casing is then applied in two 
sections. The first section extends from the ankle to the groin, and, when 
it has hardened, the ankle-sling is removed. The foot and ankle are then 
encased in a separate plaster and united to the first section. The foot is 
dorsifiexed and slightlji inverted. Care must be taken not to include the 
traction-bands in the cast. The bandage round the thigh may be withdrawn 
in time, by not including it completel}’^ in the first instance, after ■which the 
gap is rapidly covered in by the plaster, and the assistant supports the knee 
and thigh manuall^^ 




SECTIONAL PLASTEE-OF-PAEIS CASING 221 


It is a safe rule in all these cases to see the patient on the same day as 
that on rvhich the cast is applied, and on the next day also. If any doubt 
exists as to the integrity of the circulation, the cast and its hmng may be 
bivalved. In a large series of cases, the writer has seen no difficulty from this 
source, '^nor any -untoward local pressure effects by the plaster. 



Fig. 101. — Reduction of a fracture of the le<r by the traction method. A, Traction is 
obtained by passing a piece of bandage about the ankle in the form of a clove-hitch, a soft 
pad of felt being interposed betvreen it and the skin. The ends of the bandage are knotted 
about the hips of an assistant, who sxipports the foot manually and e:cert3 traction by 
inclining the body backwards. Counter-traction is obtained by a supporting hand passing 
around the lower part of the thigh which holds the knee flexed. B, Jn this position a 
plaster casing is opplie<\ in sections. The first section extends from the ankle to the groin, 
space being allowed for the removal of the counter-traction band. C, When this has 
hanlcnofl, the traction bands arc removed and the foot is supported manually while the 
remaining portion of the plaster is applied. D. Plaster completed. 


The Process of ‘Wedging’ the Plaster Casing in the Correction of 
Residual Deformity. — Subsequent skiagrams are taken through the plaster. 
.\s a rule, the position is satisfactory, hut. should some angular deformiri- 
cxist. it is ]iossiblc to correct it by a process of ‘wedging’ {Fig. 162). 
Ojiposite tlic site of fracture, the case is cut in a circular manner for three- 
(piarlcrs or a little more of its circumference, leaving it intact opposite the 
obtuse angle of the angulation deformity. Using this intact portion as a 
hinge, it is jwssible to bend the cast in the appropriate manner necessarv 
for the correction of the angulation. In doing so, the edges of the cleft in 
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tlie plaster are separated. To prevent their springing together again, little 
blocks of wood are put into the cleft, to maintain correction when the surceon 
lets go his hold. The cast is then strengthened a few turns of a plaster 
bandage. The principle of wedging is applicable to other fractures, notably 
m the forearm, as, indeed, is the principle of the sectional plaster. 



Fig. 102. — ‘Wedging’ the piaster casing in correction of tlie residual deformity. 
A, The black line represents a fracture with posterior angulation. The cast has been 
cut in a circular fashion at the level of the fracture, leaving the casing intact pos- 
teriorly. B, The angulation has been corrected, and, to prevent recurrence of the 
angulation, little blocks of wood have been inserted to keep tlio edges of the cleft 
apart. C, A plaster bandage is then employed to cov'er in the wliole, and the casing 
made complete again. 


CONCLUSIONS. 

1. In fractures of the bones of tlie leg and in the region of the ankle, 
restoration to the anatomic normal is especially essential for function. 

2. A large majority of these cases may be successfully treated bj’’ immediate 
reduction and fixation. 

3. A general anajsthetic should always be emplo 3 "ed. 

4. A plaster-of-Paris casing furnishes the best means at our disposal for 
securing immobilization. In a large series of cases the writer has seen no 
untoward circulatory or pressure effects from its careful and proper employ- 
ment. In his opinion, the splints in common nse for these cases should i)e 
discarded. 

5. Fractures of the bones of the leg and fracture-dislocations of the 
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ankle present their main diffieulty, not in the actual reduction of the fracture, 
but in the maintenance of tlie corrected position -while immobilization is 
being secured. 

6. The ordinary means of securing immobilization are too haphazard in 
this respect. 

7. A precise, accurate, simple, and practicable method, in the form of 
a plaster-of-Paris casing applied in two or more sections, is available. The 
device is based upon the three-piece sectional plaster method employed by 
Fiske in the treatment of congenital club-foot. 

8. The process of ‘wedging’ makes verj' fine adjustments possible, 
especially with reference to angular deformity. 

9. In the writer’s opinion and experience, the sectional plaster-of-Paris 
method shmdd be the method of choice in all cases with displacement, where 
immediate reduction and fixation are indicated. 

10. In the especially difficult case, such as here reported, it becomes the 
method of necessity, for neither traction methods nor operation would have 
been likely to succeed. 

The VTiter is indebted to Professor Sir Harold J. Stiles for permission 
to report this case. 
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SQUAMOUS-CELLED CARCINOMA OF THE RENAL CALIX. 

By GEOFFREY lOSYNES, London'. 

Malignant growths of any part of the renal pelvis are stated to be rare, and 
up to the year 1922 only the comparatively small number of 56 cases had been 
recorded in the medical literature of the world.^ The total has now been 
increased to 60 or more, one of the additions having been made in a recent 
number of this journal by Mr. Geoffrey Hadfield," ivho recorded most of the 
known facts relative to the condition. A considerable proportion of these 
tumours are found to be associated with calculi, but it is not as a rule possible 
to determine whether the carcinoma preceded or followed the formation of 
the calculus. It has usually been assumed that the carcinoma was consequent 
on the irritation caused by the calculus, but this assumption is not justified 
in view of the fact that many more malignant growths occur in the absence 
of calculi than with them. Very few of the recorded renal carcinomata 
were, on the other hand, associated with a hydi-onephrosis. Whether or not 
the carcinomata were preceded by leucoplakia of the epithelium of the pelvis 
or by chronic ulceration is in most instances difficult or impossible to determine. 
Only a very close examination of the case histories could throw any light 
on this point. 

The pui'pose of the present article is to record two remarkable instances 
of renal carcinoma. The first, which was associated with calculus and pyo- 
nephrosis, presents several points of interest, both clinical and pathological. 
The second was associated with a hj'dronephrosis of the congenital type, and 
is chiefly of pathological interest. The records of a third case have been 
added to the series, since it illustrates in a striking manner the possible origin 
of a carcinoma in the pelvis of a hydronephrotic kidney, both leucoplakia 
and chronic ulceration being present. 

Case 1. — A bookbinder, age 35, had enjoyed good health until the end 
of September, 1920. He then began to suffer from pain in the right side of 
his abdomen, associated with the presence of blood in his urine. The pain 
was not severe, and his general health had remained good. There was no 
increased frequency'' of micturition. An abdominal operation had been per- 
formed in infancy', but for what disease could not be ascertained. Hsematuria 
had been noticed on one occasion six years before. 

The patient was admitted to St. Bartholomew’s Hospital on Oct. IS, 
1920. He appeared to be thin and somewhat anromic, but said that this 
was his normal appearance, and '^vould not admit to having been ill for more 
than about three weeks. On examination he was found to have a large, 
fluctuating tumour in the right loin. Cystoscopy' showed a normal bladder, 
but a purulent efflux ■was seen to come from the right ureter. X-ray plates 
showed the presence of a large branched calculus in the peh'is of the right 
kidney', and a diagnosis of ‘py'onephrosis with calculus’ was made. On 
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Oct. 26 a right nephrectomv was performed by Mr. T. P. Dunhill, a greatly 
eiilarged kidney being removed through the usual incision in the flank, home 
adhesions, thought to be inflammatorj', were encountered at the lover po e, 
but no great significance was attached to these. The kidrie\ , y ren sp i 
open, presented the appearance shown in Fig. 163, Each lobulation corres- 
ponded to a dilated cali.x containing pus, and five of the cahces contained 
calculi. Another large calculus occupied the pelvis of the kidney, and possessed 
a short ‘beak’ projecting into the ureter. The calices at the lower pole con- 
tained some blood-clot as well as pus. The kidney tissue appeared to be 



Fit;, ir.n . — Casf I. Ki'Jnpy split open nlonjr Us tree border, showing calculi in pelvis 
nnd crtliccs. The white nre/i in tlie wall of rhe calix near tlie lower pole on the ripht side 
carcinoma in section. A. Carcinomatous area. 


almost non-e.\istciit. the organ liaving been converted into a multiloculated 
cyst with fibrous walls. The original diagnosis seemed to be confirmed, and 
the prognosis was regarded as being favourable. 

The [laticnt's eonvalcscciicc was normal, and the discharge from the wound 
had ceased by Xov. S. thirteen days after the operation. He was sent to a 
convalescent lionic soon afterwards. 

On Dcy T the jiatient returned to his own home, and on the following 
day he noticed a recurrence of the tumour in the rieht side of his abdomen. 
He was re-admitted to hospital on Dec. 16 , and was then found to have a large 

VOL. XU.— .SO. ® 
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fluctuating swelling in the same situation as before. There was a small mass 



Fig. 101 . — Case 1. lufiltintion of the walls 
of the kidney with a squamous.celled carcinoma. 
The surface of the epithelium of the calix is 
showr at the top of the photograph ( x 95). 


of ‘granulations’ at one end of the 
operation wound, which was again 
discharging some purulent fluid. On 
Dec. 17 the operation wound was 
partially re-ojiened, and about two 
pints of foul pus were evacuated. 
Following this, the supposed granu- 
lations on the surface increased 
rapidlj’^ in amount, and began to 
undergo a sujDerficial necrosis, At 
the same time the abdominal swell- 
ing became larger, in spite of the 
drainage which had been established. 
A microscofiic section from the granu- 
lations was made on Dec. 2-1, and 
cells resembling those of round- and 
spindle-celled sarcoma were seen. 
It was evident at this stage that the 
oi’iginal diagnosis would have to be 
revised, and a further examination 
of the kidney, which had been sent 
to the hospital museum, was under- 
taken. 

It was now noticed that the wall 
of one of the calices in the lower 
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Fig. 1(15.— Cose 1. Section of tlie growth immediately outside thp kidney, showint: 
metaplasia of the carcinoma cells, including giant -cell formation (x 540). 
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pole was thicker and of a whiter appearance than in the others {Fig. 163). 
Sections were made from this region, and it was found that no sarcoma cells 
were present, but that the 
wall of the calix was infiltra- 
ted with a typical squamous- 
celled carcinoma {Fig. 161). 

Immediately outside the kid- 
ney capsule the type of cell 
showed a considerable degree 
of alteration, even multinucle- 
ated giant cells being a feature 
of the growth in this situa- 
tion {Fig. 165). 

Meanwhile the jiatient's 
condition became rapidly 
worse, and he died on Jan. 

10. 1921. eleven weeks after 
the removal of his kidney. 

During the last fourteen days 
of his life the growth in his 
fiank increased in size with 
extraordinary rapidity, and 
at his death a black, funga- 
ting mass nine inches in 

diameter projected from his flank for two inches beyond the surface of the 
skin. The intra-abdominal tumour was as large as a child's head. 

At the autopsv verv 

if 



Fio. ICO . — Case 1. Section of the recurrent gro\rtli 
in the fiank { >: 540). 
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Soction of the metastatic prowth in the 
Iicarf {■•: .tjtl). 


I'vidf 


little of interest was 
found beyond the 
growth in the right flank 
already described. This 
was very soft and had 
become largely necrotic. 
The only metastasis that 
could be found was a 
lump the size of a marble 
in the muscle of the right 
ventricle of the heart. 
The patient's death was 
due primarily to cach- 
exia and toxa:mia. 

Sections from the 
less necrotic parts of the 
growth showed an ex- 
treme degree of meta- 
plasia of the cells, which, 
in the absence of other 


■nee. It would ha\ c been dinicult to assign to their true origin (Fig. 166). 




Fio. 108 . — Cacc 2. Mesinl section of tlio kidney, showing lorgo malignant papilloma in a dilated calix near tho lower polo. 
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These cells were of all shapes and sizes, and, but for the absence of any 
stroma, could not confidently have been designated carcinomatous. A section 
(Fig. 167) of the metastatic 
growth from the heart showed 
a more uniform tj-pe of cell, but 
the type was that of a more 
primiti^'e, I'ounder cell than was 
found in the primary growth. 

In the luxuriant growth on the 
surface of the body the ceils, as 
already described, had so far 
departed from their original 
form that they were believed 
to be sarcomatous. This obser- 
vation suggests that some of the 
recorded cases of sarcoma of the 
kidney associated with calculus 
may have been in reality carcino- 
mata. the primary lesion having 
been, as in the present instance, 
relatively ineonspicuous. 

C.vsE 2 . — A night-watch- 
man. age oi, had complained 
of no syinjitonis until May, 

1621, when lie noticed some blood in his urine. 



Fig. 1G9. — Case 2. Section of tlie base of tl»e 
malignant papilloma of the renal calls (x 95). 


This was unaccompanied 



or increased frequenev. In June 
■ - . K- patient cxi>cncnccd attacks of severe pain in the iumbar region 
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on the right side. He came to hospital on account of pain, and was 
admitted on Aug. 15. He was then found to have a large, tense tumour in 
the left flank, which moved on respiration and was dull to percussion. His 
mine contained manj'^ pus-cells, a feiv red blood-cells, and many coliforni 
bacilli. A cystoscopy showed that the efflux from the right kidney was 
normal, but that the efflux on the left side was veiy infrequent, and that no 
indigo-carmine was discharged from this side after intravenous injection. 
The blood-urea content was estimated to be 42 nigrm. per 100 c.c. 

The left kidnej’’ was removed b}'^ Mr. T. P. Dunhill on Aug. 19, but not 
without difficulty, owing to its enormous size and to the presence of adhesions 
near the loiver pole. The patient made an uninterrupted recovery, and was 
discharged from hosjiital, ajiparentl}'- well, on Sept. 10, 1921. His furtlier 
lustoiy is not known, and no replj' was received to inquiries made on sei’eral 
occasions during the two following years. The condition found on examina- 
tion of tlie specimen makes it probable that he did not surviim bis operation 
for long. 

The kidney which had been removed was very greatly distended, the 
cortex being reduced to a thin shell {Fig. 1C8). Tlie pel^ds was also greatl}'- 
dilated, measuring 4 in. bj'^ 3 in., and its wall was hj'pertrophied. For some 
thirt}'- minutes after removal of the kidney, any stimulus applied to the wall 
of the pelvis initiated a strong wave of contraction, which spread round the 
whole pelvis and culminated at the ureteric orifice. The ureteric orifice was 
small, but the ureter itself appeared to be normal. The gigantic pelvis, as seen 
in the figure, communicated through a number of holes with greatly dilated 
calices. These Avere filled with blood-clot, and in the biggest, situated in the 
lower pole, was a large papillomatous growth, surrounded by several smaller 
ones. The capsule of the kidney was missing over the area corresponding 
to these groAvths, the Avail of the kidne}'' haAung been adherent to neighbouring 
structures. Sections through the bases of these groAvths shoAved infiltration 
by cells of transitional epithelium, AA'hich had no tendenc}’’ to keratinize 
{Figs. 169, 170). 

In this case, therefore, there AAms a papillaiy squamous-celled carcinoma 
groAving in the calix of a kidney affected by h3^dronephrosis of tlie congenital 
type. The ureter Avas normal, and no aberrant A’essel Avas found obstructing 
the outfloAA'^ of urine. Muscular co-ordination A\'as seen to be normal in the 
renal pehds, and it seems necessaiy, therefore, to postulate incomplete relaxa- 
tion of the ureter itself in order to account for the condition. WhatcA’er the 
cause of the h3'dronephrosis ma3'^ haA'c been, it had eA'identh’' been present 
for man3’^ 3mars before the dcAmlopment of the carcinoma, Avhich seemed onl3’ 
recentty to hav'e infiltrated through the Avail of the kidnc3^ to the surface. 

Case 3 .— A milk carrier, age 20 , had complained of recurrent attacks of 
pain in his back in the left renal angle, accompanied 113 ’^ hamiaturia. The 
first attack Avas in March, 1923, and he had three or four similar attacks 
during the year. The patient Avas in sei-ere pain Avhen admitted to hospital 
on March 7, 1924. His urine contained much blood, and AA-as found to be 
infected Avith a coliform bacillus. The left kidne 3 ’’ could be felt to be somewhat 
enlarged, but AA’as not tender. The mucous membrane round the left ureteric 
orifice Avas seen to be cedematous. Other investigations led to a tentatiA e 
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diagnosis of hydronephrosis with hscmaturia being made, and tlie left kidne\ 
was removed by Mr. T. P. Dunhill on ^March 21- 

Both the kidney and the pelvis were much enlarged, the wall of the pelvis 
being also hypertrophied (Pig- P/l)- 
The ureter had ver\' much thickened 
walls, and the lumen was very narrow 
at the upper end. In the upper part 
of the pelvis were two chronic ulcers, 
the larger one being covered with a 
layer of fibrinous material. A con- 
siderable area of the rest of the pel- 
vis was of an opaque whitish colour, 
apparently due to an earh' stage of 
leucoplakia. No abnormal renal ar- 
tery was found, so that the kidney 
appeared to be in an earlier stage of 
the same condition as was found in 
Cfl.se 2. Hfcmaturia is a not infre- 
quent sign of hydronephrosis even in 
the absence of any ulceration, though 
it is not always mentioned in the 
published accounts of the disease. 

The patient in the present case was 
young, but had he not had severe 
pain as a symptom it seems probable 
that the lapse of another thirty years 
might have resulted in the produc- 
tion of a kidney resembling that of 
Case 2. 

.-Vll three patients were in the 
wards of the Surgical Professorial 
Unit. St. Bartholomew's Hospital. 

3. Mesial section of 

\U\Clcr ”rOICSSOr G. K. Cask, who kidney, shoeing chronic ulcers in upper 
has kindly allowed the cases to be earir 

published. The specimens here de- 
scribed are now all in the museum of the Hospital. 

The microphotographs illustrating this article have been made bv iMiss 
.M. \ aughan. D\mn Laboratory. St. Bartholomew^ Hospital. 
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SOME OBSERVATIONS ON THE PROGNOSIS IN 
ACUTE APPENDICITIS. 

By R. J. McNEILL LOVE, London. 

Having recentl}’^ anaRsed and published in tlie British Journal of Surgery 
(April, 1923) the result of operations for acute appendicitis at the London 
Hospital for three j^ears, 1920-22, it appeared that a fuller anaivsis might 
reveal some further points of interest ; and in order to acquire further data 
I have included cases of acute appendicitis operated on during 1923— making 
a total of 201S cases.''" 

Table A. — Prognosis Regarding Local Conditions. 

Group I . — Cases operated on loithin Iweniy-four hours of onset. 


No. OP CASES 

Recovereo 

Died 

JlonTAinr 




Per cent 

221 

219 

2 

0-9 


Group II . — Cases treated on delayed lines. 


1 

) Ko, OP Cases 

j Eecoveued 

Died 

j MORTALITV 


1 

1 


1 Per cent 

Inflammation subsided . . 

232 

! 227 

5 

1 2-1 

Unsuccessfully delayed . . 

109 

102 

7 

0-4 

Total 

.341 

329 

12 

3-5 

Group III. — Cases in wliich immediate operation was -performed (including Group !)■ 

COSnlTIOX rilESEXT at OrEllATIOX 

j No. OF CASES 

! llnco\'F:nEi) 

Died 

.MOIIT.UJTV 

Inflammation limited to i 

1 



I’or cent 

the appendix . . 

033 

027 

0 

0-9 

Local peritonitis 

407 

438 

29 

(>■2 

Local abscess 

347 

.331 

10 

4'(i 

General peritonitis 

{ 

230 

183 

47 

L'O-.l 

Total .. 

1077 

1579 

98 

5-8 


In mj^ preidous article I attempted to elucidate rejilies to tiro questions 


* I am indebted to the surgeons of the London Hospital for permission to include 
in the above series eases which were under their treatment or olisen-ation. 
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“ AVhen to operate '• and “ The best route for drainage In this paper 
I propose to consider the prognosis of acute appendicitis with regard to local 
conditions present at operation, the duration of the attack, and the age of 
the patient, and I have summarized complications which occurred in this 
series of cases. The analysis of these groups gives additional support to 
those who advocate that the treatment of cases of acute appendicitis should 
receive individual consideration, in contradiction to the popular belief that 
all cases should be operated on as soon as diagnosed. 

Local Conditions at Operation {Table .4).— All surgeons are a^eed that 
early cases of appendicitis should be operated on immediately while the in- 
fection is still limited to the appendix, that is, during the first twenty-four to 
thirty-six hours, or the period more accurately defined by the presence of a 
band* of hvperrcsthesia above Poupart’s ligament, Avhich denotes a distended 
and therefore intact appendix. 

As seen in the above table, the lowest mortality (0-9 per cent) is naturally 
in cases operated on in this early stage. Then follows the quiescent group 
witli a mortality of 2-1 per cent. This gi-oup consists of cases which had 
passed the period of safety and were then successfully tided over the acute 
period, and ajjpendicectomy performed after inflammation had subsided. In 
addition to this, credit must also be given to the delayed treatment for con- 
verting many cases of local and general peritonitis into a localized abscess, 
which carries a lower mortality than either of these two antecedent conditions. 
Also, in comparing the mortality of Groups II and III, it must be noted that 
Group III includes Group I. i.e., 221 cases in which operation was performed 
within twenty-four hours. As the delayed group only consists of cases •which 
have i)assed this early period, in order to obtain a tnie comparison of the 
mortality of immediate and delayed operations these early cases must also 
be excluded from Group III. We then find the mortality of cases in which 
immediate operation was performed is 6-6 per cent, compared with a mortality 
of y-.5 ])Cr cent in delayed cases. 

Briefly outlined, the principles of delayed treatment, which were recom- 
mended by Sherreu' as long ago as 1905. arc as follows : If, after admission, 
it is decided that the appendix is perforated, local abscess is present, or 
general ])crilonilis has supervened, the patient is placed in Fowler’s position, 
fomentations are a])plied to the abdomen to relieve pain, and onlv water is 
given by mouth. A foiu'-hourly chart is kept, and over 70 per cent of cases 
subside, and permit of a subsequent clean appcndiccctomy. This is performed 
after the ))nlse and temperature have been normal for a week, or after the 
complete disa|)pearancc of local inflammatory swelling. This interval is 
\isually within ten to fourteen days after admission, during which period the 
\iatient is given a fluid diet as soon as he desires such, and the bowels are only 
moved by an enema if indicated by abdominal discomfort. A word of caution 
is necessary with regard to the enema : rupture of an abscess has occurred 
from sudden distention of the lower bowel by a pint of soap and water ; hence 
to reduce local <listnrl)ancc to the minimum a small glycerin enema is mven 
wliicli may be ])reccdcd by liquid paraflin by the mouth. 

During the iixlerval of delay, operation may be required for two reasons. 

1. If after twenty-four hours of delayed treatment the pulse and 

xo:.. XU, — so. Sc. 
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temperature show no indication to fall, or the patient complains of increasing 
pain or discomfort. This delaj'' might be expected to influence the prognosis 
adversely ; but figures show that such is not the case, the mortality 'being 
6-6 per cent in cases operated upon immediate^, and G-i per cent in tJie 
unsuccessfully delayed. 

2. In certain cases a localized abscess forms which can be allowed to 
absorb in safety. Occasionally the abscess increases in size and causes marked 
toxaemic s 5 TOptoms, in which case it is opened and drained in order to avoid 
rupture internall 5 '' or on the surface. As it is very improbable that the 
appendix can be satisfactorily removed in the case of localized abscess, the 
drainage can be readily performed under nitrous oxide anaesthesia, and thus 
the risk and discomfort of the usual general anaesthetic aA’oided. 

The local peritonitis group carries a relatir-ely high mortalit}" — 6-2 per 
cent. Had treatment of this group been delayed, in all probability the 
majorit}^ of them would either have subsided or localized to form an abscess, 
and in either case the mortality would be substantially reduced. 

Cases of general peritonitis subjected to surgical interference carr}' a 
notoriously high mortalit}"^ ; in 230 cases in this series tlie mortality was 20-5 
per cent. Marsch,^ in an ana] 3 'sis of 9000 cases, found that cases of general 
peritonitis carried a mortalitj’- of 17-5 per cent. Several factors combine to 
this end, probabh'- the most important being the rdrulence of infection as 
compared with the patient’s resistance, which is indicated pathologically by 
the inability of the tissues to form protective adhesions. Again, these cases 
are usually subjected to operation at the most inajrpropriate time, a factor 
which is discussed later. 


Table B . — Moutality of Operation on the Difitjrent Days of the Attack. 


Xo. OF 
Days 

IXFIiAAnUTIOX 
UilTTEO TO 
APPENDIX 

local 

PEnrTo>'rns 

Local 

ABSCESS 

Gexeb.^l 

rEKiTO.vrrjs 

TOTAL 

1 

1 

1 .VORTiLIir 


Eecor’d 

Died 

I?ecor’d.‘ Hied 

Rccov’f 

Died 

' Rccov’U 

Died 

j Rccov’dJ Died 


1 

191 

1 

52 

1 

20 

0 

IG 

1 

: 279 

i 3 

Per cent 

ri 

2 

264 

2 

61 

2 

45 

2 

G9 

7 

439 

13 

2-S 

3 

82 

2 

79 

12 

123 

' 8 

72 

19 

i 350 

41 

10-3 

4 

21 

0 

67 

9 

71 

5 

20 

8 

, 185 

22 

IOC 

5 

8 

0 

22 

2 

29 

0 

12 

5 

' 71 

7 

8'9 

6 

10 

1 

31 

0 

32 

1 

9 

3 

82 

5 

5*7 

7 

4 

0 

37 

1 

II 

0 

2 

1 

54 

2 

3-0 

8 


0 

19 

1 

9 

0 

1 

0 

30 

1 

2*7 

9 

31 

0 

32 

1 

15 

0 

0 

0 

78 

1 

1-2 

10 or ) 

133 

1 

88 

4 

37 

1 

3 

I 

281 

7 

2-4 

more J 











Total 

Tal 

T 

488 

33 

412 

17 

o 

51 

45 

1801 

102 

5-2 


Duration of the Attack {Table 2?).— This tabic emphasizes the accepted 
fact that operations from the third to the fifth day carr\' a high mortaliti’. The 
mortality of operation on the first day is almost negligible (1-1 per cent) , 
on the second da)-- it is appreciable (2-S per cent) ; from the third to the fifth 
day it is lamentable, being 10-2 per cent for this period. After the fifth day 
we find the mortalitj' dwindles as the duration of histori' lengthens. 
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The most important factor ivhich determines this high mortalitj' of tliird 
to fifth day operations is the resistance of the patient, n-hich at this period 
is at its lowest ebb. Natural immunity' to the infection has been exhausted, 
and acquired immunity has not yet been established, i.e., the patient is in 
the ‘negative phase’. Unnecessary operative interference at this period is 
obviously dangerous. Operative manipulations and the exposure of fresh 
surfaces and planes to infection accelerate the absorption of toxins at the 
period when the patient is unprotected and least able to deal with them. 

Thyroid surgerv furnishes an analogous condition ; operative manipu- 
lation causes temporary hyperthjToidism, and hence a quiescent period is 
chosen for surgical interference. Again, during the war it was common 
experience that operations which had to be performed on the neces- 
sarily badly infected wounds soon after infliction caused exacerbation of 
to-X-Tmia. 

Delayed treatment allows the resistance of the patient to be re-established, 
and, c^’cn if an abscess forms whicli can only be opened without removal of the 
aijpendix, the mortality of the two-stage operation, i.e., opening the abscess 
and the subsequent clean apjjendicectomy, is substantially lower than opera- 
tion during the dangerous period. Also, if localization is occurring at this 
period, however gentle operative interference may be, or however carefully 
packing is inserted, the earh' protective adhesions are easily separated and 
general peritonitis may result wliere only a local infection was originally 
present. 

It is perhaps particularly in cases of general peritonitis that delay is 
valuable. However little manipulation is attempted in operation during the 
dangerous period, sueh manipulation aceelerates hunphatic and venous absorp- 
tion. so that toxins are suddenly absorbed when resistance is at its weakest. 
Tlie rightly-condemned jirocedure of evisceration and extensive cleansing of 
the general peritoneal eavity jiroduced acute toxsemia which was euphemized 
by the term ‘shock’, and operation in cases of general peritonitis causes toxic 
absorption in j)roportion to the amount of interference. 

It is well known that cases of ascitic tuberculous peritonitis readilv 
rcsj)ond to lai)arotomy, as in these cases intra-abdominal tension is thereby 
diminished and the lymphatic and vascular channels are encouraged to dilate ; 
hence antibodies flood the affected area. This argument is quite fallacious 
when a])])licd to cases of acute peritonitis : operation promotes h\'penemia, 
but there arc no antibodies in the blood : the actual result is that toxins are 
swc])t away before jircparation has been made for their reception. 

Cases of acute gei\eral peritonitis should be treated on similar lines to 
an acute ecllulitis. In this condition it was formerly the custom to make 
free incisions into the brawny area, a line of treatment now superseded by 
conservative measures which allow infection to localize, and if abscesses occur 
these are subsequently opened. Similarly, general peritonitis should be given 

the ojqiortunity to subside, and any local collection of pus — e.g.. in the pelvis 

is dmined if tox.'cmia ensues. 

If tenqwmry measures can be succcssfullv emploved. the patient’s resis- 
l.ancc slowly increases ; this is rcflecteel in fable B. in which it is seen that 
tlic mortality decreases as the histor\' lengthens. 



236 THE EEITISH JOUEHAL OE SIHIGEEY 


Age of Patient (Table C).— It will be seen from Table C that the majority 
of cases of acute appendicitis occur between the ages of 10 and 30. the number 
in this series being 1290, or 67-5 per cent, occurring during these two decades. 
Suermondt,® in a series of 513 cases, found that 41-3 per cent occurred 
between the ages of 16 and 25. Flint^ surmises that in young girls the onset 
of menstruation maj’^ predispose to inflammation of the appendix, and that 
this is particularlj' liable to occur at the onset of a period. 


Table C. — Comp.iViitsok of ^Iortalitv an-d Age. 


Age 

Delated 

Cases 

ISFLiMMATIOS- 
LIMITED TO 
ArrES"DIX 

Local 

PERrroxrn? 

Localized 

ABSCESS 

. 

Oexeral 

PERrroxms 

Total 

Mop.iAirrr 


Eccoy’d 

Died 

Eccov d 

Died 

Recov’d 

Died 

Recov*d 

Died 

Recov'd 

Died 

Rocov’d 

Died 


0-10 

27 

2 

.51 

1 

41 

T 

49 

3 

31 

15 

199 

30 

Per cent 

13*1 

11-20 

132 

3 

281 

2 

172 

10 

107 

5 

07 

22 

759 

42 

5-2 

21-30 

93 

2 

189 

1 

131 

0 

79 

2 

39 

4 

531 

15 

28 

31-10 

41 

3 

G9 

1 

o7 

1 

38 

1 

28 

1 

233 

8 

3-3 

41-50 

32 

2 

28 

0 

21 

2 

41 

2 

9 

3 

131 

8 

5'T 

Over 50 

4 

0 

9 

1 

10 

2 

17 

2 

0 

2 

55 

7 

11-3 

Total 

329 

12 

027 

G 1 

CO 

c? 

29 

331 

10 

183 

47 

1908 

110 

5-4 


With regard to prognosis, the mortality is highest during the first decade. 
Several factors combine to this end. Minor gastro-intestinal disturbances arc 
common during the early years, being chiefly due to injudicious or illicit diet, 
and hence an acute appendicitis presenting similar initial symptoms is treated 
as the minor ailment. Thus skilled advice is only sought alter the failure 
of household remedies, Avhich usually consist of laxatives or purgatives. These 
drugs merely cause intra-abdominal tm-moil. which may effccti^’cly jire^ent 
the infection from localizing or subsiding, especially when administered after 
perforation or gangrene of the appendix. 

Injudicious treatment by diet and drugs during the early stages of acute 
aj^pendicitis jwobably explains the failure to subside in many cases in vhich 
delayed treatment is unsuccessful, and frequently the history of such cases 
supports this view. Children are commonly the unwilling recipients of tliis ener- 
getic treatment, the deleterious effect of which is reflected in the mortalih list. 

Again, the age and intelligence of young children naturally handicajis 
them in expressing their symptoms, and this may lead to symptoms Ijcing 
missed in the early stages, and the inadequate history may cause errors in 
diagnosis, so that inapproj^riate incisions may be made by the surgeon. 

Finally, the resistance to infection is less pronounced at the tvo extremes 
of life, which is suggested by the fact that delayed treatment, though valualjlc. 
is not as uniformly successful in young children as in those ol maturcr }cars. 

The second decade carries a higher mortality than the tliird or fourth, 
which is again probably due to the fact that erroneous diagnosis am treat- 
ment are common during the early stages of acute appendicitis m childhood. 
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The fiftli decade shows a slight rise, and the mortality rapidly increases after 
50, due to the lowering of resistance associated with the declining years. 


Table D.— CojiTLiCATiONS Duuing Attacks (1803 Cases). 


SecondaiA' abscess 

52 

Subdiaphragmatic abscess 

9 

Faecal fistula . . 

. . 74- 

Pliletiitis 

. . 7 

Intestinal obstruction . . 

19 

Parotitis 

I 


Pulmonarj' complications — 

Empyema . . 2 

Pleural effusion . . 1 

Pleurisy . . . • 3 

PulmonaiA' embolism 1 


(Seeondarv' abscesses were associated on one occasion with a fa;cal fistula, and on 
two occasions with intestinal obstruction.) 


Total : ICO in ICC psiticnts ; i.e., 9-4 per cent of cases presented one or more 

complications. 


Complications {Table D ). — I have previously analysed the complications 
occurring in acute appendicitis, and the addition of the cases for 192.3 support 
the conclusion already drawn. Two points may be briefly mentioned ; — 

1. The incidental complications occurring in all the cases treated on 
delayed lines amounted to 6-7 per cent, compared with 11-9 per cent in cases 
subjected to immediate operation. One also would imagine that sequelaj — e.g., 
ventral hernia, adhesions, etc.— would show an even greater disproportion 
in these two groups of cases. 

2. Complications following drainage through a gridiron incision still show 
a marked increase over complications following stab drainage. This drainage 
may be cither suprapubic, or in tlic loin, or a combination of these two routes. 


SUMMARY. 

1. 'When cutaneous hyperasthesia has disappeared in a case of acute 
ai)i)cndicitis. delayed treatment will usually allow the infection to subside. 

2. A. tentative period of delay docs not adversely influence the prognosis, 
and, combining all cases treated on delayed lines, the mortality, as compared 
with cases operated on immediately, is nearly halved. 

3. Delayed treatment is less uniformly successful at the two extremes of 
life : in children partly because jjurgatives are freely administered, and in 
botii cases because resistance to infection is low. 

V. The mortality of cases subjected to operation is notoriously high from 
the third to tlic fifth days, and especially at this period should delaved treat- 
ment be given a trial, so that the patient's resistance may be re-established. 

5. Incidental complications in cases operated on immediately are approxi- 
mately three times as common as in delayed cases. 

C. Tlic delayed treatment can only be applied satisfactorily under hospital 
conditions, when a rigid routine can be strictly enforced. Constant obser- 
vations must he made regarding alteration of local signs and changes in the 
general condition of the jiaticnt. 
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ASEPTIC RESECTION OF THE INTESTINE. 

By SETON PRINGLE, Dublin. 

The perfect method of performing intestinal anastomosis has yet to be 
evolved. There are still considerable differences in the details of tlie tech- 
nique employed by different siu’geons. Indeed, there is divergence of opinion 
even yet on such an essential matter as the relative advantages of end-to-end, 
lateral, and end-to-side anastomosis. We are all agreed, however, that the 
chief danger of the operation lies in the risk of infection, and in the endeavour 
to overcome this pi’imaiy risk many efforts have becTi made to perfect an 
aseptic technique, and accounts of some of these have appeared in the medical 
journals from time to time. 

Halsted^ described a method of colectomy which he employed on dog.s 
in forty-seven consecutive experiments without a single failure. He closed 
the ends of the colon which were to be united by a purse-stidng suture of silk, 
and approximated the closed ends by a single row of mattress sutures, com- 
pleting the operation by puncturing the complete diaphragm thus formed 
by means of a special guarded knife ivhich he introduced per rectum and 
which, by means of a long flexible metal handle, he was able to pass up the 
large intestine to the ileocrecal valve if necessary. He has shown that the 
internal shelf or partial diaphi’agm which was left by his procedure rajiidly 
unfolded, and that, if unfolding was not complete, at an}’- rate no serious 
obstruction occurred. 

In another paper Highsmith^ described a somewhat similar jiroccdure ; 
but he closed the ends of the bowel which he was about to unite by a strand 
of silkworm gut thrown round the intestine in the groove left by the ajijilica- 
tion of a narrow crusliing forceps. The strand of silkworm gut was held m 
a special ‘loop clamp’ which is very similar to a nasal polypus snare, the 
bowel being controlled by the loop of silkworm gut just as the base of a 
polypus is held bj^ the wire loop of the snare. He then appro.ximated the 
closed ends, and united them bj^ a row of mattress sutures until onl)' a small 
gap remained through which the shanks of the loop clamps passed. Hie 
loops of silkworm gut in the clamps were then cut and the clamps ndthdraivn, 
the lumen of the intestine being thus re-established. The operation was 
completed by a stitch or two closing the small aperture left by the withdraual 
of the clamps. 

The work of these two men was experimental, and there is no report of 
cither method having been tried on the human subject ; but, in a recent 
number of the British Journal of Surgery, Fraser and Dott^ reiiortcd a 
method almost identical with that of Highsmith. They carried out a numi)er 
of experiments on dogs, and, satisfied with the results, .successfully adojitci 
the method in two cases of colectomy for cancer of the colon. I'' 
experiments they confirmed Halsted’s finding that the internal shel c 
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bj' the operation rapidly unfolded, but in one patient they had subsequent 
trouble from persistence of this shelf — trouble which they ascribed to exces- 
sive infolding of the bowel. 

I have recently employed a method similar, but with several differences in 
detail — differences which I consider important and tending to perfect the 
method. 


STEPS OF TBE OPERATION. 

1 . The bowel is mobilized, the extent to be resected determined, and 
the main vessel at the apex of the V-shaped piece of mesentery to be excised 
is ligatured ; any other vessels along the lines of the V running up to the 
points of section of the intestine are secured, and the mesentery is then 
divided. 

2 . A large crushing clamp with blades 1 in. wide is applied to the 



n. of inte-tinenbovennd below t!ie eroivth </ cr L't-ht 

the two cntl^ of Wei to be united, d d. 

Cl uKit" coiitmlhiii; the t'ntl* oi the *ej»nieut to removeil, 

mtcNtiiic at the point above the growth selected for division {Fid. 172). The 
cnNlu'd imrtion close up to the proximal end of the intestine is caught with 
n.e but strong forceps (Fid. 172, c). The blades of this forceps arc 2^ in lontr 
'V u, wnic. with longitudinal serrations. The forceps is applied across 
tin intestine so that the tip rests Ji/.sf .Wwrf of the mesenteric attachment— 
it IS iinjiorlant tliat tlie tij) should not project bevond the margin of the 
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crushed intestine. When this forceps has been placed, the crushed segment 
of the bowel elose up to the edge of the portion to be removed is grasped in 
an ordinary heav 3 ^ straight clamp {Fig. 172, d). The intestine is then divided 
through the cruslied portion, the knife, as it were, shaving along the lighter 
forceps, and liquid carbolic acid is applied to the eut edge. The intestine at the 
site for division distal to the growth is simi- 



Fig. 173, — The placing of the first mattress 
suture closing the V gap in mesentery. 


Fig. 174. — Forceps approximated, 
first mattress suture tightened, ‘^second 
siittire in place. 


3. The edges of the divided mesentery are then united up to within an 
inch of the attachment to the bowel. The two light forceps controlling the 
ends of the intestirre are held iit 
apposition bj’^ atr assistairt. A rreedle 
carrjdng 00 chromic gut is passed 
through the two leaves of the meserr- 
tery bourrdirrg the triarrgular space at 
the attachment to the intestine, arrd 
then picks up the bowel wall J in. 
lateral to the forceps and close to the 
mesenteric attachment. The rreedle is 
carried across, and the bowel in the 
other forceps is sirnilarty iricked up ; 
the needle then emerges through the 
two leaves of the mesenter)’- on the 
side opposite its original insertion {Fig. 

173). This stitch when tighterred closes 
the mesenteric gap, and buries the tip 
of the forceps in a gutter of irrfolded 
intestine {Fig. 174). A series of mat- 
tress sutures, each penetratirrg to the Pig. 175 .— Row cf mattress sutures completed, 
submucosa, are then passed, burjdng 

the forceps from either side, so that when completed the only place where 
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the serous coats of the intestine are not in contact is at the point of emergence 
of the forceps {Fig. 175). Another layer of continuous or interrupted sutures 
is applied to approximate the intestine further, and, finally, the clamps are 
loosened and uithdrawn and the small gap thus left sutured. When the 
suture line is completed, if the intestine is picked up between finger and 
thumb so that one lies above and the other below the line of anastomosis, 
a free opening will be found to exist between the two segments {Fig. 17C). 

The similarity between the above method and those already reported 
is obvious. In some details — -such as the method of suture — they are practi- 
callv identical ; but there are two points of difference. First, the bowel is 
divided tlirough a prerdously crushed portion, so that the mucous membrane 
is never exposed and the risk of infeetion is thus reduced to a minimum. 
Halsted and Highsmith cut through the mucous membrane so that a cuff of 
it is exposed distal to the encircling ligature, while Fraser and Dott divide 
the bowel outside the grasp of the crushing clamp. Halsted has shown con- 
clusively that infection of tlie peritoneal coat round the anastomosis delays, 
or may even prevent, the unfolding of the internal shelf formed in this method 
of anastomosis ; and so. apart from any risk of gross infection, it is essential 

that every possible care should be taken to 
avoid even the slightest chance of contamina- 
tion. In the second place, I think the use 
of the clamp as opposed to the use of en- 
cireling ligatures lessens the possibility of 
permanent internal shelf-fomiation, as the 
infolding mattress sutures can be placed 
senfadon'ofTong"S“sectiorof much closer up to the damp than to the 
nnnstomosis. encircling ligature. Another advantage of my 

method is that no special instrument such as 
Halsted's knife, Highsmith's ’loop clamp’, or Fraser’s ‘ligature guillotine’ 
is needed. 

The cliief criticism that is likely to be directed against this method is 
the fact that mucous membrane is not sutured to mucous membrane. The 
experimental work carried out by those workers already referred to showed 
conclusively, I tliink, that Suture of the mucous membrane was not necessarv 
either for immediate union or final repair. Schoemaker,-* however, employs a 
technique in which he makes a circular incision round the intestine through 
the serous and muscular coats and turns back a cuff of these layers, thus 
leaving a tube of intact mucosa on which he places two small clamps close 
together, and divides the intestine between them. Hadiiff removed the 
desired segment of the intestine, the two ends still closed by' the clamps are 
apjn-oximated. and end-to-cnd union is made with an inner sero-musculo- 
mucous and an outer sero-muscular layer of stitches. The controlling clamp 
IS removed as tlie last stitch of the inner layer is tied, and thus the'anasto- 
mosis is completed without the lumen of the bowel having been opened during 
the operation. There seems to me a distinct possibility' of infection from 
very slight errors in his technique. First, in making the circular incision 
and m turning back tlie sero-muscular cuff the mucous membrane mit^ht 
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conceivably be opened ; and, seeondly, in eases wliere the bowel above the 
obstruction is dilated and thin, it must be extremely difficult to take up the 
mucous meinbrane witii the deeper stitch without penetrating the Jumen or 
even producing small tears. It would appear therefore that Schoemaker’s 
method introduces certain complications and risks to gain an object which 
expel imental and clinical work has shown to be unnecessary. 



Fig. 177. — Result of bnriuin enema four ■weeks after resection, demonstrating* absence of 
obstruction. The site of anastomosis is indicated liy the arrow. 


I lla^'e carried out my methed in three cases, of which short notes are 
appended. In each the time of operation was shorter, the hsemorrhage less, 
and the risk of infection enormously diminished, as compared with other 
methods. In each the immediate recovery was excellent ; none of the 
i;)atients had the slightest sign of local or general infection, and convalescence 
in all three was remarkably smooth. 
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CASES. 

Case 1. — A. AV., male, age 62. Admitted Mith subacute intestinal obstruction. 
After five days' preliminary' treatment tvitb purgatives and encmata. the abdomen 
■\vas opened and a cancer of the iliac colon resected, end-to-end anastomosis by the 
method above described being carried out. The operation was completed by 
performing a ca;costomy. Convalescence was quite uneventful, the caicostomy 
gradually contracting, and the bowels moving per reettim three weeks after the 
operation. The X-ray (Fig. 177) demonstrates the absence of any obstruction, 
though the site of anastomosis is indicated. 

Case 2. — M. L., mate, age 52. Admitted complaining of diarrhoea for past year. 
The middle two-thirds of the transverse colon were obviously filled with a flccal 
mass : there was also a hard, nodular tumour to be felt in the right iliac fossa. ith 
purgatives and cnemata the colon was emptied, and five days after admission the 
abdomen was opened. It was then found that there was a cancer of the cfficum. 
with a second pedunculated tumour of the transverse colon. The small intestine 
was divided G in. above the ileocjccal valve, the colon was resected to within a few 
inches of the splenic flexure, and end-to-end anastomosis of the small intestine 
to the colon carried out. The bowels moved per rectum on the fourth day, and 
convalescence was quite uneventful. IMicroscopical examination showed that both 
tumours were carcinomatous. 

Case 3. — J. J., female, age 52. Admitted with subacute intestinal obstruction. 
.As enemata failed to relieve, cacostomy was carried out. Twelve days later the 
abdomen was reopened and a cancer of the splenic flexure resected, end-to-end 
anastomosis being performed. In this case also convalescence was unintemipted, 
apart from the fact that some pouting of the mucous membrane took place through 
the ea:cal opening, and a plastic operation was required for its closure. Followng 
the latter operation the action of the bowels was normal, liquid paraffin being the 
only aperient needed. 

Soie. — A fourth succe.ssful resection of the colon, tvith end-to-end anasto- 
mosis of the ileum to the transverse colon by this method, has since been 
]ierformed. 

I wish to express my indebtedness to Dr. E. C. Smith for the drawings 
which illustrate this paper. 
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POLYCYSTIC DISEASE OP THE KIDNEYS. 

{Congenital Cystic Kidney.) 

By ROY F. YOUNG, Glasgow. 

This disease is ciiaracterized by the presence of multiple c}’^sts in the kidney 
substance. In the great majority of cases both kidneys are affected. That 
this condition can no longer be regarded as a pathological curiositj' is proved 
by the numerous illustrative contributions on the subject in the medical 
pi’ess within the last fifteen years. The following five cases, seen within the 
last five 3 ''ears, pro\'ide additional evidence. 

Case 1. — J. N., male, age 52. Admitted to hospital in Maj% 1919, complaining 
of pain in the right flank. For two years he had suffered from a dull, gnawing pain 
in the right lumbar region, and increasing unfitness for work, but no noticeable loss 
of weight. After admission a tumour of the right kidnej' was discovered, and the 
kidney was removed. This proved to be a cystic kidnejL I did not see this patient 
till five days after operation, bj’ which time urmmic sj’mjJtoms had developed, with 
hiccup, drowsiness, and scanty output of urine. The left kidney was enlarged, 
elastic, and movable. Tlic patient died thirteen days after operation. 

A post-mortem c.vamination showed the left kidney to be enlarged and C 3 'stic, 
wth little normal tissue between the cysts. There were no changes in the liver, 
nor anj' other evidences of developmental defects. Nor was there any historj’ of 
similar disease in the familjL 

Case 2. — F. W., male, age 36. Admitted to the Western Infirmarj', Glasgow, 
in Januarjs 1922. Seven j’ears previously, he states, he received a blow on the left 
flank, which was followed bj’^ hmmaturia of six daj's’ duration. Two j’ears later he 
had another attack of h.-cmaturia. On neither occasion was there any pain. His 
next attack was four weeks before admission, when the amount of blood passed was 
large, and was accompanied bj’ a sharp, stabbing pain in the left side. His previous 
healtli was good ; the family liistory negative. A large elastic tumour could be felt 
in the left lumbar region, but the right kidnej’^ could not be palpated. The liver 
was not enlarged, but the superficial venules over the lower hepatic area were 
dilated. Urine : 1020, acid, large amount of blood ; the microscopic deposit 

showed red blood-cells onlj'. Blood urea : 41-1 mgrm. On cystoscopic examination 
the bladder was found to be healthj-, the right ureter normal, but blood was coming 
from the left ureter. Two doji’s later, as the hsemorrhage was increasing, the kidnej' 
was exposed from the lumbar route, and a large polj'cj'stic kidnej-, free from adhesions, 
was found. On account of the luemorrhage the kidnej- was removed. Tlie kidnej 
measured 6|- by 3-|- in. To the naked ej-e the normal kidnej- tissue was replaced 
entirelj- bj- cj-sts ; the pelvis was distended with blood. 

After operation the amount of urine passed in twentj--four hours, Avhich had been 
within normal limits, fell, varying from 10 to 30 oz. He also developed a persistent 
hiccup which lasted for sixteen daj-s. Bj- the eighteenth day the urine reache 
normal limits, and when he left hospital, five weeks after operation, it A _ 
between 50 and 60 oz. Two daj-s prior to leaving hospital the urine was acid, 101 , 
no albumin or blood ; a few hj-aline casts were seen by microscope. The blood urea 

was 54-9 mgrm. . j 

He reported in March, 1922, about ten Aveeks after operation. He liad put on 
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one stone in weight. At the end of April he was feeling well, but felt an occasional 
dull achinir in the right loin. The lower pole of the right kidney could now be 
palpated, but was not tender. Urine : 1025, acid, no blood or 
about 40 oz. in the twenU'-four hours. Blood urea : 4G-3 mgrm. Reported in 
March, 1923. Had kept well, was well nourished and was not losing ''etht. mn 
been at work for ten months. Lower pole of right kidney palpable, but felt firm, 
and of normal contour. Blood urea, 38-7 mgrm. ; urea concentration, 2-3 per cent ; 

urea concentration faetor, 45. ..... - j i 

In Februaiy, 1924— two years after operation — ^his health remains good, he is 
able for full work, is not losing weight, and does not suffer from pain or discoinfort. 
The kidney has not increased in size, and the urine is healthy, about oO oz. being 
passed in the twenty-four hours. 

In this case it appears reasonable to suppose that the cystic disease nas 
unilateral. 

Case 3. G. E., male, age 36. Admitted to the Western Infirmarj', Glasgow, 

in November, 1922, ivith a liTstoiy of oeeasional attacks of hicmaturia of five years’ 
duration. In June, 1917, wliile on active service in France, he had his first attack 
of haimaturia, for which he was treated in hospital as a case of nephritis. The ne.vt 
attack was in 1919. There were subsequent occasional attacks of hematuria, the 
bleeding lasting for two or three days. In September, 1922, during another attack, 
the left kidney was found to be enlarged. 

He has never suffered pain on any occasion. 

Family histoiy is negative. 

On admission, a firm, elastic tumour was 
present in the left side, occupying the left 
lumbar and hypochondrial regions, and ex- 
tending forward into the umbilical region. 

The tumour moved rvith respiration, and 
could be pushed fora-ard from the back, but 
was not tender. The right kidney was also 
enlarged, but to a much less degree. Urine : 

1010, neutral, small amount of albumin ; on 
microscopic examination of the deposit a few 
pus-cells were found, but no red blood-cells 
nor organisms. The amount of urine varied 
from CO to 95 oz. in the twenty-four hours. 

Blood urea, 03 mgrm. ; urea concentration 
test, 1'2 per cent; urea concentration fac- 
tor, 10. On cj-stoscope e.xamination the 
bladder and ureter openings appeared quite 
healthy. diagnosis of bilateral polycystic 
disease of the kidneys was made. 

He was readmitted in September, 1923, 
for examination. In the interval he had 
been at full work as a platelayer, and had 
ke])t well. Both kidneys had increased in 
size. The blood-pressure was 170, but the 
heart was not increased in size. Urine : 

1010. acid, with a trace of albumin ; the deposit showed some pus-cells and triple 
jihosphatc ciystals, but no blood. The amount of urine in twentv-four hours was 
low for two days, but this was succeeded by a poh-uria of from 80 to 90 oz. Blood 
i wrea concentration test, 1-0 per' cent ; urea concentration factor, 
It-o. .An N-ray examination showed the diaphragm on the left side to be at its 
nonnal level. With a barium enema the descending colon was seen to be pushed 
well over to the middle line, while the ascending colon occupied its usual position. 

Readmitted m Januaty, 1924. He had been at his work until a fortnight 
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previously, -when lie had to diseontimie owing to a gnawing, jagging pain in the left 
side, whieh lasted two days hnt was not aeeompanied by hoematuria. A week later 
he suffered from a eomplete obstmetion of the colon for three days. He has been 
losing weight. There was an obvious further enlargement of the left kidney, which 
now reached almost to the umbilicus, and was visible on inspection. The right had 
remained much as before. Blood-pressure, ICO. Urine : 1007, acid ; no albumin ; 
triple phosphates, only, found in the deposit. Blood urea, 95-G mgrm. ; urea 
concentration test, O-O per cent ; urea concentration factor, 8-4. 

Mr. AValter Galbraith kindly undertook the pyelography of the kidneys. That 
of the left kidney, whieh is here reproduced {Fig. 178), does not show any definite 
characteristic, Avhilc it was found impossible to get any clear shadow on the right 
side, possibly on account of pressure on the pelvis. 

As the left kidney, on account of its bulk, had threatened on occasions to cause 

intestinal obstruction by pressure on 
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: ^ ^ ^ the descending colon, it was decided 

■ to attempt to lessen the bulk of the 

. /iSy-' i kidney by operative means. Under 

local anscsthesia the organ was ex- 
, S jjosed through the abdominal wall 

X*'' f. , S where the tumour was most promin- 

/ / (V/'x ent. This portion of the kidney, at 

/ ijifl' , ' V , its lower pole, was incised, and about 

/ .If , BpJv'n’jfY ^ were evacuated. This 

/ . ’i ' A 'T t . fluid had all the appearances of altered 

\ I contain urine. 

'^‘^Scs of the incision in the kid- 
” .^vere sutured to peritoneum, and 

^ T•■ the cavity packed through this. He 

^lL\. ..'.'f: made an uninterrupted recovery, but 

^ the cavity still requires packing. His 

' - -- ^ "■> general health is good. 

,» On examination of the specific 

J. > . . Vv.. u \ ' ■' gravity of the separated urines, that 

'"1' ■ ■ from the left— and more extensively 
' -w affected— kidney was between 1000 

\\'V . f and 1005, while that from the right 

V' was between 1005 and 1010. 

/f.; Case 4.— Mrs. B., age 52. Admit- 

r X:;,,. ' ■ .'j^r/ , lejj to the Royal Alexandra Infirmarjx 

— I —*-"- — i Paisley, in March, 1923, with a swell- 

1 ■ in<r in the left side of the abdomen, 

which had first been observed two 
I years previously, but had caused 

I ! A neither pain nor discomfort. It had 

. • crradually increased in size, and on ad- 

Fio. 179.— Photograph of kidney removed m » . . j complained of an aching, 

4. Each square of the background measures mission P 

wS=sf "utL She was up. There was 

some frequency of micturition, small quantities of ™ anmexia, and 

was some discomfort after food, with ^nd movable, but the right 

loss of weight. The left kidney was enlarged, el^tic, a 

kidney was not enlarged, nor was there any enlar em ° pus-cells, a few red 
acid, with a trace of albumin. In the f P/^'^uceVation test, 2 per 

blood-cells, and scanty hyaline and granular casts, barium enema the descending 
cent. X-ray examination was negative, but "™i ^ fiddle line. On cystoscopic 
colon was seen to be pushed inwards be healthy, 

examination the bladder and ureter openings were seen 


:A’ M 


Fig. 179. — Photograph of kidney removed in 
Case i. Each square of the background measures 
on© inch. 
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At operation the kidney was exposed tliroiigh the abdominal route, and was 
found to be cystic. The right kidney was examined by palpation, and appeared 
to be normal in size, shape, and consistency. The left kidney was removed. 

Report on kidney by Dr. Hannay (Fig. 179) : Weighs 13 oz. ; irregular shape, 
measuring Gi by 4 in. at upper pole, by 1 in. at lower pole. It is solid in the central 
part, and eystic at eaeh end. The ureter is not dilated. The renal arterj- is smaller 
than normal. On section there is a spherical, encapsided cyst, 3 in. in diameter, 
at the upper end, and a sausage-shaped cyst, 2.1 by 1 in. at the lower pole, with a 
small amount of kidney substance in front of each, and a larger quantity' between 
them. There is no dilatation of the pehis. There are about a dozen smaller cysts 
in the remaining kidney tissue. There is recent extravasation of blood in the adipose 
tissue surrounding the peh-is. The fluid in the two large cysts measures 0 oz., 
and resembles urine. 

Report on microscopical ap- 
pearances (Fig. 180) : There are 
a number of small cysts in the 
eorte.x and medulla, some of 
tliem gi\'ing rise to a certain 
amount of compression of the 
adjaeent renal tissue ; these 
cysts are lined by a single layer 
of flattened cells. The cortieal 
epithelium shows some degen- 
erative cliange, chiefly fatty. 

In places there is a slight in- 
crease of interstitial tissue. The 
blood-vessels are not abnormal. 

This patient made an un- 
interrupted recoverj-, and left 
the hospital a month after opera- 
tion. The urinarj- output, which 
had been low, remained so after 
operation, averaging 20 oz. in 
the twenty-four hours. 

In November, 1923, she was 
readmitted, complaining of pain 
in the right side of an achinsr 
character, also of frequency of 
micturition, and a scalding pain 
during the act. For the past 
three months she had suffered from headache and defective eyesight, and had 
noticed a jiulTmess under the eyes in the morning, and some swelling of the leers 
at night. The right kidney was enlarged, movable, but not tender. Urine : 1014. 
acid, with distinct albimiin ; deposit showed pus-cells and organisms which, on 
culturc. proved to be B. coli. She left hospital much improved under treatment 
with bicarbonate of soda. 

In Febnian-, 1924, her condition was satisfactorj-. She was fit to carrv on her 

'^'rri ’'°i* was the same as on pre\-ious 
admission. The kidney apparently had not increased in size, but felt somewhat 

irregular. l-Tme ; 1004, acid, with a trace of albumin ; no pus, casts, or oremnisms 

were found. (Edema of the eyes was still present in the morning. ^ 

In this case it is impossible to say if the right kidney has undergone 

cystie changes. The enlargement may be due to In-pertrophv, but'’ the 

irregularity is suspieious. 



Fig. iso. — S ection (X-iO) tlirough pvramidal portion 
of kidney in Case 4, showing one small cyst and portion 
of another. 


c --Admitted to the Western Infirmaiv- Glasgow 

m September, 19_3, complaining of attacks of luxmaturia of five months’ duration! 
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In 1917, ivliilc m the amiy, lie was treated for nephritis. Apart from this his 
previous hcsolth had been good. The family historj- was negative. Durinir the 
liist two years he has gradually been losing weight. Five months ago he had an 
attack of haematuria, and since then he has had occasional similar attacks At 
no time was there any pain. 

Both kidneys were found to be distinctly enlarged, elastic to the touch, and 
movable, the right kidnej- being larger than the left. The liver was not enlarged 
and other developmental defects were not present. The heart n-as not enlarged ■ 
blood-prc.ssure, ICO. Urine: lOlG, acid, with trace of albumin; the deposit 
contained a few pus-cells. The output of urine in the twenty-four hours varied 
between 40 and 70 oz. Blood urea, 26-4 mgrm. ; urea concentration test, 1-7 per 
cent ; urea concentration factor, 49. On cystoscopic examination the bladder was 
seen to be healthy, and urine was coming from both kidneys. 

Tlie diagnosis was made of bilateral j^olycystie disease. I have not been 
able to get in toucli with tliis patient sinee. 


PATHOGENESIS, 


The eause of tlie formation of tliese cysts has not yet been established, 
but se'V'eral explanatoiy hypotheses have been advanced. The earliest is 
that of 'S'^ireliow, wlio belie\'ed that the condition was due to an inti’a-uterine 
obstruction of the kidney tubules bj’’ uric acid and lime infarcts. Sub- 
sequently he considered that it was due to an intra-uterine papillitis, produced 
bj’’ the uric acid and lime infarcts causing atresia and obliteration of the 
collecting tubules.^ His opinion was based on the presence of a round-celled 
infiltration with accompan3dng interstitial nephritis and atresia of the jiapillie. 
Thi.s explanation is no longer accepted. It has been pointed out that these 
inflammatory changes are a result, not the cause, of the C3’st formation, “ a 
r'ieu' u'hich is supported b3'^ the greater density of the sclerosis round the 
larger than round the smaller C3'sts ; also, as Tow points out,^ maiw cases 
of c3'stic kidne3" ha^'e been reported in which papillitis could not be demon- 
strated. Virchow’s explanation also fails to explain the developmental 
defects which are -met with, apart from the kidne3’'s, in man3'' of these cases. 

The most attractive h3ipothesis, and the one which receir'es most support, 
is that of Kuster, rvho attributed the C3'’st formation to an ii’regular congenital 
development of the kidne3’'s. The ureter arises as a tubular diverticulum 
from the Wolffian duct, and from the ureter are developed the pelvis and 
collecting tubules of the kidne3'. The uriniferous secretory tubules, on the 
other hand, are formed in mesoderm, known as the metanephric cell map. 
As the collecting tubules grow out into the developing kidne}', the3'^ acquire 
connections with the uriniferous tubules.® Failure to establish a junction 
between these tubules would result in the formation of c3^sts within the 
uriniferous tubules. In the records of the post-mortem examinations of the 
Ro3ml Hospital for Sick Children, Glasgow, there is an interesting case o 
congenital absence of one kidne3'’, which rvould a2rpear to corroborate t its 
rdew of these C3ists : — 


No. 887. Male infant. Imperforate anus and h 5 ipospadias. On 
the kidney is in its normal position, but larger than normal. On • 

kidney is absent, also the ureter and renal vessels. In place of the kid 03 
small C 3 ^stic mass. 
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A possible explanation of this may be that the metanepliric cell mass 
■was formed, but, owing to the failure of the Wolffian duct process to develop, 
cystic dilatation occurred in the embryonal structure. 

The presence of liver cysts and other congenital maldevelopments 
associated with many of these cases serves to strengthen this Aew ; also the 
history of hereditary polycystic disease in some families. If this view of 
congenital development be correct, it is difficult to understand why the disease 
should be commoner in the middle-aged than in the young, unless one con- 
cludes that the cysts remain latent in youtli, and, with the advent of age, 
commence a gradual increase in size, at a time when more stress is thrown 
on the kidneys, whose power to respond is diminishing, jMcKinlay, agreeing 
with their congenital origin, believes that such cysts may remain quiescent, but 
that, when present in sufficient quantity' to stimulate hyperplastic compensa- 
tory change in the renal parenchyma, the lesion will be a progressive one.-* 

A third hypothesis, which has received considerable support, suggests 
a neoplastic origin of the cysts, of the nature of a multilocular cystadenoma. 
Brigidi and Severi, in 1S70, formed this opinion because of an increase in the 
number of layers of epithelium lining many of the cysts, the presence of epi- 
thelial sprouts with surrounding connective tissue from the walls of the tubules, 
and a pseudo-papilliferous formation on the inner walls of many of the cysts.^ 
Against this it has been pointed out that similar epithelial changes were found 
by Busse to be present in all embryonal kidneys. Also, the changes such as 
described above are not constant, the epithelial elements frequently being 
diminished and replaced by connective tissue. 3IeKin]ay considers that pro- 
liferation of the epithelial lining of the tubules, even attempts to form new, 
possibly atypical, tubules, may be evidence of compensator}- effort by the 
healthy parenclumia of an organ whose efficiency has been handicapped by 
malformation.^ 


POSSIBLE ETIOLOGICAL FACTORS. 


Certain factors, common to a number of cases cited in the literature, 
help to throw some light on tliis condition. 

Heredity. — It would appear to be unusual to find a family history of 
polycystic disease, but there are undoubted authentic cases on record. 
Eisendrath® found one family in which five members had this disease. Tow 
cites Dungar for several examples : Virchow’s case of four children of the 
same motlier in all of whom polycystic kidneys were found ; five children of 
another mother ; a father, son, and nephew ; and a father, son. and sister, 
with symptoms in other children of the same family.^ 

Age.— Clinically the disease is met with at two periods of life — in infancy 
and middle life. The occurrence in infancy is rare, and it is seldom found 
between infancy and twenty-one years of age. In the post-mortem records 
of the Royal Hospital for Sick Children, Glasgow, since 1915, out of a total 
of 1111 cases, there is only one case of polycystic disease of the kidnevs. unless 
the one mentioned above is included (Xo. 3S7). 


Xo. ,4S. Male, age 41 weeks. The left kidney shows consenital evstic mal- 
fomration It is increased in size to that of an adult Jddnev, and is converted into 
thm-wa led epts with clear or dark-coloured contents, and no tracrof 
intact k,dne> substance is found. The right kidney, liver, and spleen are health?. 

VOL. XU. — SO, nG. 1^ 

1 / 
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Ballantyne mentions a case in which deli%-ery of the child at birth was 
obstructed bj'^ a renal tumour of this nature.® 

Sex.— It is generally agreed that this disease is commoner in females 
than males. In the cases reported here, four were males and one a female. 

Other Congenital Deformities. — There are numerous examples where 
polyc3^stic disease of kidneys is associated with other congenital deformities. 
Cysts in the lirmr are not uncommon ; Uloscliowitz^ estimates their association 
as 19 per cent, and Eisendrath® as 18 per cent of cases. Other deformities 
which have been noticed are hare-lip, cleft palate, spina bifida, meningocele, 
]i3’^pospadias, and cardiac defects. Bal]aht3me quotes a case of associated 
hydroceplialus,® and Thomson- Walker one of horseshoe kidney. In m3^ cases 
no associated deformities were discovered. In the post-mortem reports of 
the Hospital for Sick Children, mentioned aborm, though there are several 
cases of horseshoe kidne3% in none of them was there cystic disease. 

Bilateral Disease. — It is the exception to find the disease confined to 
one kidne3^ Kidd,® in coUecting 149 cases from the literature, found that 
9 w'ere unilateral — 6 on the left side and 3 on the right. 


PATHOLOGY. 

Tlie general naked-e3m aj^pearance of the kidnev, in the majorit3' of 
cases, is now well recognized. The kidne3'- retains more or less its normal 
shape, but is enlarged, in some cases enormousl3' so. The normal kidney 
tissue ajjpears to be replaced entirel3'’ b3'^ numerous C3'sts of variable size, 
giving an appearance of what has been described as ‘a bunch of grapes’. In 
other cases, such as Case 4 , a considerable area of normal tissue is retained, 
which, how'ever, shows numerous C3'sts under the microscojre. To the naked 
eye this specimen (Fig. 179 ) appx'oaches more closely the condition described 
as ‘large, solitary C3^st’ of the kidne3’’. It is very doubtful, however, whether 
the solitary C3’^st of the kidney should be differentiated from the pol3m3'stic 
kidne3^ ; in the majority of cases the presence of other c3"sts in the kidne3' will 
be found, and the origin of the C3^sts is probably the same in both conditions. 

The fluid contents of the cysts are not distinctive. The fluid is a clear 
straw colour, unless there has been haemorrhage into the C3'st, when it becomes 
blood-stained or dark brown. Albumin, urea, and various salts are present. 

The walls of the C3^sts are lined either b3’’ columnar or flat ejrithelium. 
In some cases this epithelium shows prolifei’ation, at times having the ap- 
pearance of intrac3^stic papillary growths ; in other cases, such as shown in 
Fig. ISO, this proliferation of ejrithelium is absent. In the earh'^ stages, as seen 
in this same sectioir, the neighbouring renal tubules are health3% and there 
is little increase of interstitial tissue. With the increase of the C3'sts there 
is corresponding increase in the interstitial fibrous tissue, with jrressure on, 
and gradual disappearance of, the renal tubules. 

SIGNS AND SYMPTOMS. 

By some authors three stages of the disease are distinguished : the 
latent ; the second stage, when the tumour is present ; and the urmmic. the 
latent period is variousl3" gir-en as from three to ten years. If the congeiu a 
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theon' of tlie causation be accepted, the length of tlie latent period must 
neceskrily be that of the age of the patient at which the first sign of disease 
was established. The first sign by which disease is detected is said to be 
the presence of a tumour. Of the five cases here reported, however, in three 
the first evidence of disease was haematuria, all three of whom were males. 
In the detailed reports of cases which I have come across, this fact seems to 
be borne out, that in men the first sign is haematuria, in women tumour. 
The possible explanation may be that, in women, a transient ha:maturia may 
be more readily missed, or may be attributed to other eauses. 

Premonitory Symptoms. — A careful investigation into the history of 
each case will generally furnish some evidence of renal insufficiency prior to 
the onset of haematuria or the discovery of a tumour, such as headache, 
nausea and loss of appetite, with increasing unfitness for work. Some patients 
liave recognized a progressive loss of weight. 

Tumour. — Onh’ by the discovery of a renal tumour is there any likelihood 
of a diagnosis being established. A bilateral enlargement of the kidneys 
makes the diagnosis practically certain. In the vast majority of cases the 
disease is bilateral, but one kidney is always in a more advanced stage than 
the other, in which it may not be easy to detect enlargement. In a few cases 
the disease is unilateral. The tumour feels elastic, but not fluctuant, and 
in some cases the irregular cystic protrusions on the surface may be detected. 
The kidney is not fixed. 

Pain. — This is not a constant feature, only about one-half of the cases 
complaining of pain. It is felt in the lumbar region, and is commonly of a 
dull, aching character, seldom sharp or stabbing. 

Hmmaturia. — According to some imters, ha;maturia is comparatively 
infrequent. Thonison-Walker, quoting Luzzato, puts it at 16 per cent, while 
Pousson found it in one-third of the cases.® It is probablj' much more 
frequent than this. In four of my five cases it was present. The hsematuria 
is intermittent, painless, and not severe. There may be long interi'als between 
attacks — as long as two years elapsing in one of my cases. Renal colic, due 
to clots, is conspicuously absent. In a few cases the haemorrhage mav be 
very severe, as in Case 2 reported here. In one case, reported by Rolando,® 
the hosmorrhage. which lasted two weeks, was so severe that the bladder was 
distended with clot ; and Eisendrath® states that the haematuria mav be so 
severe as to cause death. 

Other Urinary Changes. — The character of the urine is that of chronic 
interstitial nephritis, with a low specific gravity and an acid reaction, ilicro- 
scopic examination of the sediment may show a few hyaline or granular casts : 
red blood-corpuscles and pus-cells are not infrequently present. In the major- 
ity of cases, pohniria is present until the late stages of the disease, but this is 
iiot always so. There is little difference in the urine from the two kidneys, but 
I ullertoid® has recently drarni attention to an increased diuresis n-ith lower 
specific gravity in certain cases of renal disease; in two cases of bilateral 
cystic disease he found that in one the disease was more advanced on one 
side, and that the specific gravity of the urine from that side was lower. 
This is also true of Case 3, 

Renal Efficiency Tests. — There is not sufficient evidence as jet upon 
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Avhich to form a definite opinion on tliis much-debated question. Of my 
cases, only one, Case 3, has had the blood urea, the urea concentration test, 
and the urea concentration factor adequately worked out. Other renal 
efficieney tests have been ' discarded as unreliable. In this case the failing 
renal efficiency is corroborated by the tests. Case 2, according to the tests, 
developed an improved renal efficienej’^ after nephrectomy. 

X-ray Signs. — The ordinary X-ray plates of the renal regions have not, 
in my e.xperience, proved of any assistance in the diagnosis of this condition! 
The method of showing up the kidney by the introduction of oxygen into 
the surrounding tissues would doubtless be of assistance, but it is a method 
one would hesitate to employ in this condition. A barium enema will show 
if the colon is displaced towards the middle line, but where this is present 
the kidney can be palpated readily. 

Rolando® claims tliat, in cases where the right kidney is enlarged but 
it is difficult to define the condition of the left kidney, X rays will show 
the presence of an increase in size, “ The left kidney, when increasing in size, 
in place of growing downwards towards the iliac region, as oecurs with the 
right kidne}'^ owing to the resistance of the liver, enlarges upwards and dis- 
places the diaphragm upwards, so that the lowest border of the left lung, 
instead of corresponding with the level of the tenth rib, may lie at the level 
of the ninth, eighth, or even seventh rib”. This was a well-marked sign in 
two of his cases, in one of which it was corroborated at the post-mortem 
examination. Since reading his article I have investigated this in two cases, 
but in neither was the le\'el of the diaphragm raised, though in Case 3 the left 
kidney was greatl}'' enlarged. 

Pyelography. — Braascldi states that the pyelograph will identify the 
cj'stic nature of the tumour in over half the cases, “ The pelvic outline of 
bilateral cystic kidne}' is characterized by flattening of the calices, giving a 
general oval contour to the pelvis, in contradistinction to the retracted calices 
of the malignant tumour. Occasionally, however, a retraction of the calices 
may also be found -with the bilateral c}^stic kidney, but it is then broad and 
open and not slit-like or narrow Eisendrath has not found pyelography of 
much assistance. In the only case of those reported here in which pyelo- 
graphy was undertaken, nothing distinctive was found. 

Cystoscopic Examination. — This is only of value bj'^ reason of negative 
findings. The bladder and orifices of the ureters are healthy in appearance. 
In the event of haemorrhage, of course, the affected side will be discovered. 

Compression by Tumour on Surrounding Structures. — This has only 
been noticed in one case here {Case 3), where pressure caused obstruction of 
the descending colon. Rolando® quotes several authors ■who cite cases where 
the renal tumour caused obstruction of the ascending or descending colon , 
also a case of Glaser’s ■where iDressure on the common bile-duct resulted in 
death from suppurative cholangitis. 

Cardiovascular Changes. — These are dependent on the associated chronic 
interstitial nephritis, but ma)’- be present in infancy, as in Tow s case^ o 
a boy six weeks of age with great hjqjertrophy of the left ventricle. In 
Rolando’s six cases a transient hemiplegia occurred in three; and m 
McKinlay’s case^ the patient, age 30, was admitted with a hemiplema. 
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advanced arteriosclerosis of the aorta and vessels being found post mortem- 
It is common to find the blood-pressure higher than normal. 

Presence of Other Congenital Defects. — ^These were not present in any 
of my cases, but they have been observed by many writers and may help in 
arriving at a diagnosis. 

Uraamic Symptoms. — These occur in the terminal stage of the disease, 
and are common to all advanced renal diseases. 

TREATMENT. 

It is now universally agreed that operative interference, nephrectomy in 
particular, should be avoided in this condition. Case I offers sufficient proof. 
In the few cases where the disease is unilateral, nephrectomy would be the 
correct treatment, but absence of enlargement of the other kidney — even 
when examined bj' intra-abdominal palpation, as in Case 4 — is no proof that 
a latent cystic condition is not present. In Case 2 I had to resort to nephrec- 
tomy because the patient’s life was endangered by haemorrhage. From the 
subsequent history' of this case it would appear that the disease, very- fortu- 
nately, was unilateral. 

Apart from nephrectomy, less radical operative proceedings have been 
carried out. Fixation requires but passing mention. Rovsing has found 
puncture of the cysts to be of value in relier-ing pain. Thomson-Walker 
writes that nephrotomy with evacuation of the large cysts has been performed 
for pain, and may be tried in anuria. 3Iarion*2 has found a modified form 
of decapsulation successful for the relief of pain in three of his cases. The 
capsule is adherent to the walls of the cysts, but decapsulation may be carried 
out by snipping off tlie capsule uith scissors, thus opening up the superficial 
cysts, any outgroulhs from the walls of which are also removed. Balfour^^ 
carried out similar treatment in two cases uith the idea of reducing the bulk 
of the kidney. In both cases drainage was prorided for but proved unneces- 
sary. tVlule such treatment cannot be regarded as curative, it suggests a 
reasonable procedure for the relief of renal tension, as e\-idenced by constant 
aching in the lumbar region, and anuria ; also in cases where the actual bulk of 
the kidney may be causing obstructive pressure on neighbouring organs. As a 
general rule, however, operative treatment should be avoided, and the patient 
shmdd be treated on the same lines as in chronic interstitial nephritis. 
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WHITE MYELOMA OF THE RADIUS. 

T. II. BURLEND and D. J. HARRIES, Cahdiff. 

This case is interesting clinicallj^ as it shows tliat in children a graft of dead 
beef-bone gives much the same result as a living autogenous graft. 

The patient, a girl, age 9, fell on her right arm in November, 1921, 
and vas treated for a Colles's fracture; but as the swelling above the wrist 

did not subside, she was sent 
in January, 1922, to the 
out-patient department of 
the Rojml Infirmary. Radio- 
graphs {Fig. 181) taken on 
Jan. 25 show the myeloma 
involving the lower third of 
the radius. The growth ex 
tends downwards almost as 
far as the epiphysial line, 
and has aetuall}’^ penetrated 
its bony shell and invaded 
the periosteum in two places. 

OPERATION. 

On Feb. 3, 1922, the 
lower portion of the radius 
was removed, leaving the 
epiphysis intact. The peri- 
osteum was left in siht, 
invaded by the growth. A 
bone-graft of the size and shape shown in Fig. 182 was cut from an ox 
tibia the day before the operation, and boiled for half an hour before 
insertion. The upper end was pushed into the medullary cavity of the 
radius, as shown in the illustration, and the periosteum Avas sutured round 
the graft. The arm Avas bandaged on a splint until the skin sutures AA-ere 
remoAmd. It AA'as then put up in plaster. Fig. 182 sIioaa's the graft in sUii 
on the second day after the operation. Radiographs taken respectiA'ely tAvo, 
four, and fifteen months after the operation are shoAvn in Figs. 183, ISt, 
and 185. Fig. 185 shoAvs the graft completely absorbed and the radius 
restored. The radius is not groAving at the same rate as the ulna, and t us 
accounts for the radial dcAuation of the hand. 

The patient AA'as encouraged to use the fingers and thumb from the stai , 
and the plaster splint Avas discarded three months after the operation. 



Fig. 181. — Radiographs of the right lower forearm, 
anteroposterior and lateral views. At x and y the myeloma 
has perforated the thin bony shell. 


except at the tAA’o points AA’here it had been 
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Fio. 1S2. — Rndiogrnphs taken two days after the operation. The sopewhat pointed 
upper end of the bone-graft is visible in the niedullary ca\*ity of the radius. 
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IMoyenients were veiy little affeeted at any time, and now, in spite of the 
radial deviation of the hand, are praetically normal. It may he found 
necessary to remove a part of the ulna to compensate for the slow growth of 
, the radius ; but at present it is doubtful if the 



Pio. 184. — •Radiograph of the 
lower forearm four months after 
operation. K’ote the extensive 
callus. The remains of the 
bone-graft are darker in appear- 
ance than is the newly-formed 
bone. 


functional value of the arm could be improved 
by anjr operative treatment. 

MICROSCOPIC APPEARANCE. 

Our histological examination deals witlt : 
(1) The structure of the tumour itself; (2) The 
boundary zone between tumour and hone or tumour 
and marrow ; and (3) The marrow beyond the 
myeloid expansion. We shall describe the histo- 
logical features of these regions separately. 

1. Histology of the Tumour. — The growth 
appears to replace the normal marrow ; it con- 
si.sts of spindle cells each with an oval or elongated 
nucleus, and exhibits here and there throughout 
the myeloma, particularly numerous near the 
periphery, large giant cells. In the ordinary red 
mj^eloma the colour is explained by the presence 
of hajmorrhagic extravasations of large size and 
regions highly vascularized. In the white variety, 
extravasated blood and vascularized areas are of 
less frequent occurrence. The concentration of. 
the spindle cells is not uniform, a fasciculated 



Fig 185 — Radiographs taken fifteen months after operation. The regenerated loner tlii 
of hie radiul exhibits radial deviation. The bone-graft lias disappeared entirely. 
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appearance being observable ; in a groundwork of looseh^ scattered cells there 
appear to be areas of closely-packed spindle cells usually surrounding giant 
cells : the probable explanation being that spindle cells arise in the dense 
areas and invade those where there are few cells or none. No signs of mucoid 
degeneration are observable. Megakaryocj-tes ha\'ing a typical annular 
nucleus, and myeloc.\-tes normally present in marrow, are absent. Although 
the marrow is entirely replaced, there are still some bone trabecula: to be 
seen. ^lany of these show necrotic changes. The trabecula: are the remains 
not onlv of the spong}' bone at the end of the radius but also of the peri- 
medullar\' bone, the absorption of which keeps pace with the growth of the 
tumour. There is still a shell of bone, perforated in places, around the 
mveloid groudh beneath the periosteum. A description of a white myeloma 
has been given by Stewart.^ The tumour which he describes is also at the 
lower end of the radius. With most of the histological details given by him 
we are in agreement, although we consider that the tumour is not a mixed- 
(mainly spindle-) cell sarcoma as stated b)’’ him, but is composed entirely 
of giant cells and spindle cells, ‘ small or round cells’ being absent. It is 
probable that what we conclude are spindle cells cut transversely were 
described as ‘mixed’ cells by Stewart. This conclusion is supported by the 
observation that where bundles of spindle cells are cut longitudinally no cells 
resembling ‘ small cells ’ are visible. Hence the accounts of a myeloid sarcoma 
(or giant-cell sarcoma) — not necessarily of the white variety — given by 
jMacallum“ and Ewing^ more closely coincide with our interpretation of the 
structure of the tumour. 

Cytology of the Spindle Cells. — The cells which form the bulk of the tumour 
vary in size and shape. In some regions they are elongated and arranged 
in bundles, and in these the nucleus is also elongated and often stains deeply ; 
in other regions the cells are shorter and the nuclei oval. In all cases the 
nuclear membrane is well defined, and within the nucleus are two prominent 
karyosomes as well as scattered granules of basichromatin. The nuclei varj^ 
in length from 11 to 16 g and in width from 3 to 6-5 y. We observed a great 
similarity in the nuclei of the spindle cells, osteoblasts, osteoclasts, and giant 
cells ; in some cases the spindle-cell nuclei are more elongated, and in other 
cases they appear swollen ; but with respect to nuclear membrane, karyosomes, 
and chromatin particles there is little or no difference. It has already been 
mentioned that blood e.xtravasations and vascular areas are present in both 
grey and red varieties of myeloma, but especially in the latter. Some extrava- 
sations and blood-vessels contain blood only, others are being invaded by 
spindle cells. That a migration of spindle cells occurs from the tumour into 
the vessels and extravasations, and not in the reverse direction, is clearly 
indicated in our sections. Of these invading spindle cells, those nearest the 
margin of the blood-spaces closely resemble the ordinary cells of the myeloma ; 
those which ha^•e penetrated into the spaces have more elongated, thinner! 
dcepcr-stanung nuclei and fusiform outline. Some others are rounded or 
angular. 

fiioiU Cfl/.f.— Unquestionably the most interesting elements in the mveloma 
are the giant cells. These are found throughout the tumour, but are very 
numerous near the periphery. Where the spindle cells are most plentiful and 
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concentrated, viz., in the deeper parts of the myeloma, the giant cells are rare. 
As rve har^c already stated, those giant cells present within the myeloma are 
usually surrounded fasciculi of densety-paeked spindle eells. Typically 
the cytoplasm of the giant eell is markedlj'^ eosinophil and counterstains readily 
with eosin ; thus the giant cells contrast with spindle cells, the cytoplasm 
of which is not eosinopliil in reaction. This property is not constant, however, 
and the cjToplasm of some giant cells shows gradations in colour from intense 



Fig. ISC.— Giant cell-i of the myeloma drown under hif-h power. There is great variation 
in size, shape, and nnraher of nuclei. The nuclei of some spindle cells shown in the tower 
right-hand figure resemble the giant-cell nuclei. 


pink to that assumed by the cytoplasm of the spindle cells. The number of 
nuclei present in the giant cells varies considerably (see Fig. 186 ), from two 
or three up to twenty-four and more. As we have counted at least twentv- our 
in some cells it is safe to conclude that this number is greatly exceeded in 
many cases, when it is remembered that we are examining thin sections and- 
that some giant cells attain dimensions greater than the thickness of a secti . 
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The nuclei of the giant cells so clearl\' resemble those of the spindle cells, both 
in the possession of well-defined 
nuclear membrane and two karyo- 
somes, and also in size, that we 
have measured a great many for 
comparison. They average about 
13 ft in length and 5 ft in diameter, 
though some few very elongated 
nuclei attain a length of 18 ft. As 
stated above, the spindle-cell nuclei 
vary in length from 11 to 16 ft, and 
in width from 3-5 to 6-5 ft. There 
is the same variation in the outline 
of the giant-cell nuclei (from oval 
to spindle form) as occurs in the 
spindle-cell nuclei. 

The size and shape of the giant 
cells vary as much as does the 
number of their nuclei. The giant 
cells with two or three nuclei are 
only distinguishable from spindle 
cells by the multinucleate condition, 
their nuclei being similar and their 
cjdoplasm not eosinophil (Fig. 187). 

In very many cases the giant cells 
have long processes in which nuclei (one or more) are present (Fig. 186) ; 

often these processes, or a consider- 
able portion of the margin of a giant 
cell, merge imperceptibly into” the 
surrounding spindle cells, so that it 
IS difficult or almost impossible to 
define tlie margin of tire giant cell. 
Some giant cells occur in groups, the 
cells in some cases being so closely 
contiguous that we liave reached the 
conclusion that the appearance indi- 
cates a fragmentation of a giant ceU 
into smaller cells (Figs. 186 and 187). 
lacuoles (one or more), some con- 
taining leucoc\-tes, are 'idsible in 
many of the giant cells. Sections 
steined with Leislunan or Giemsa 
c early demonstrated the phagoc^-tic 
character of these giant cells, red as 
well as white corpuscles ha’i'ing been 
ingested. 



c* 

P'""' magnifies 

til ciiriou'. armneernent of the nnelpr 
al.ro, nntin in ,hc coll on the left! 



Fic. 187 . — .\ portion of the myeloma con- 
toimng giant cells, aa. Fasciculus of spindle 
rells produced from the giant cells shown. 
Ihe one b presents a stage of fragmentation • 
another (c) is still jailer ; while that at d is 
distinctiish from a group of spindle 
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exhibiting karyokinetic changes such as are usually associated rvitli protozoa 
(Pig. 188). The nuclei of the cell 



o to 3£i iO -TOx 


Fig. ]'89.— mult (nucleate cell in the mye- 
loma wiUi small deeply-staining nuclei and 
eosinophil cytbplasm. A portion of the latter 
(m) containing two nuclei is becoming detached 
from the main mass. Another uninueleate cell 
probably derii-od from the large cel! is seen 
out of focus at n. 


to the left side of Fig. 188 appear 
to have a nuclear membrane with 
chromatin attached to it. To the 
right side of Fig. 188 the resting 
nuclei of a giant cell are shown for 
comparison. Howard^ has described 
giant cells with nuclei which show 
protozoan characters. We do not 
propose to deal with the significance 
of these nuclear appearanees until 
we have further investigated them. 

Another interesting variety of 
multinucleated cell is depicted in 
Fig. 189. The cj’toplasm is strongly 
eosinophil, and the nuclei (eleven of 
which can be seen in the figure) are • 
much smaller than are those of the 
ordinary giant cell (3 to 4p), and 
moreover stain intensely and uni- 
formly. The microphotograph is of 
a cell magnified to the same extent 
as the giant cells seen in Fig. 188. 
We are disinclined to believe that a 


cell such as the one shoM'n in Fig. 189 is a giant cell in the pyknotic condition. 


Beyond a brief reference to 
these cells, which may ha^-e an im- 
portant role in the etiology of tlie 
tumour, we defer consideration of 
their significance until we have 
examined additional material. 

Giant cells are numerous in the 
neighbourhood of blood-spaces ; but 
not frequently, in fact rarely, do 
they ai^pear in the vessels or extra- 
vasations. Where spindle cells are 
invading blood-spaces the giant cells 
are usuall3>- small, and most prob- 
abl}^ fragmenting to give rise to 
spindle cells. We have seen nothing 
to indicate that the giant cells have 



an angioblastic origin,- and no evi- 
dence that the giant cells are brought 
to the tumour in the blood-stream. 

2. Histology of the Region 



Fio. 190. — Lonaitudinal section of radius 
including the lower end of the myeloma (p). the 
intermediate zone (?). and the normal marrow 


between the Myeloma and Sub- i^)- 
periosteal Bone or Bone-marrow— In this region. 


marked q in Fig. 190, 
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there are for the most part numerous blood extravasations in wliich are seen, 
in addition to the formed elements of the blood, a great many giant cells or 
osteoclasts. We use the terms synonymously, because tliere is no structural 
character vhieh can be applied whereby the giant cells of this tumour may be 
distinguished from the numerous osteoclasts also present, llith regard to 
variability in dimensions, contour, and staining reaction, and the number, 
size, shape, and structure of the nuclei, we find Jio marked difference between 
giant cells and osteoclasts ; only in cases where a multinucleated cell was in 
close relation to the bone, e.g., in a Howship's for-eola. could we with cer- 
taintv consider the cell as an osteoclast and not a giant cell. It follows 
therefore from this last statement that the giant cells in the myeloma may 
be osteoclasts which have ceased to function as bone-destroyers. Our obser- 
vations on this point have led us to conclude that the giant cells in a 
myeloma of the epulis tjyje are, or are derived from, osteoclasts. 

In the zone between bone and 
tumour there are in places bone 
trabeculse surrounded by numerous, 
apparenth* normal, active osteo- 
blasts ; in other places osteoclasts 
are engaged in destroying the bone 
which the osteoblasts are producing 
{Fig. 191). There is no doubt that 
the bone trabecula: and the sub- 
periosteal bone are removed by 
osteoclasts which are not only ab- 
normally large but also abnormally 
numerous, the subperiosteal bone 
becoming first cancellous and later 
reduced to trabeculre ever diminish- 
ing in size. Owing to the progress 
of the myeloma, these trabeculae 
become incorporated within it, and 
later undergo necrosis. Since the 
osteoclasts are not numerous in 
the normal marrow adjoining the 
tumour, and are in our opinion not 
carried to the tumour by the blood, 
the most reasonable assumption is that they are formed m great numbers 
at the boundary between bone and tumour. The nuclei of the osteoclasts 
vary between 11 g and S /< ; those of the osteoblasts also range from 
8 to 11 fi m length. Err-throcr-tes in these sections are about” 6 g in 
diameter, so the measurements quoted above are probably somewhat lower 
than those for the fresh unfixed cells. The close similarity in size and struc- 
ture which exists between the nuclei of osteoblasts and osteoclasts favours the 
view that the latter are produced by a fusion of the former. The possibilitv 
of osteoclasts being derived from marrow is more than doubtful, since there 
are no tissue-cells in marrow with nuclei at all comparable with those of the 
osteoclasts. Some trabecul.-c in this region are covered with osteoblasts. 



. ^ 1 1 » J 

O ico/^ 


. ^ 1 1 » J 

O ico/^ 

Fig. 101. — portion of the intemiediate 


zone between myeloma and bone showing the 
numerous osteoclasts or ciant cells. On the 
extreme left is the bone (black). 
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which in places apjiear to be undergoing fusion. The change iviiieh is oceurring 
at the boundary of the tumour is not apparently due to a defieiency of osteo- 
blasts, but to a disproportionately large number of osteoelasts. Furthermore, 
many of the osteoclasts in this region are surrounded by spindle cells, and in 
some cases the former appear to be fragmenting to give rise to the latter. 

In the region marked g' in Fig. 190, where growth is proceeding towards 
the epiphysial line, an invasion of the marrow by giant cells and spindle cells 
is observable, so that beyond the m}mloma towards the marrow there is an 
intermediate or boundary zone consisting of giant cells, spindle cells, marrow 
elements, and blood. Beyond this again normal marrow is found. 

3. Histology of the Marrow beyond the Boundary Zone. — There is 
nothing noteworthy about the marrow beyond the intermediate zone. 

DISCUSSION. 

It is probable that a m}'eloid sarcoma is produced bj^ the formation in 
abnormal numbers, b)’^ the fragmentation later, of osteoclasts which remove 
the bone ver}’- quickly ; in consequence the bone becomes thinner and thinner 
until it (and the ]5criosteum overlying it) is pierced, and the tumour-cells 
invade neighbouring tissues. Radiographs of the lower third of the affected 
radius demonstrate the thin shell of bone surrounding the growth : the 
diameter of the diaphysis in this region is distinctly greater than that in 
the normal diaphysis (Fig. 181). This increase can only be accounted for 
by supposing (1) that subperiosteal bone is deposited abnormally quickly 
beneath the periosteum, and (2) that the bone nearest the marrow cavity 
is absorbed or destroyed even more quickly by irregular osteoclastic activity. 

The transitional zone affords most evidence of the probable origin of 
the tumour, since histologically it differs less from the normal than does the 
mjmloma ; in this zone the abnormal features are the excessive number of 
osteoclasts, the presence of spindle cells (not as concentrated as in the myeloma, 
but anticipating the condition of the latter), and the reduction in the number 
of fat-cells and other constituents of marrow. Perhaps the condition which 
is primarilj’^ responsible for the excessive formation of osteoclasts is the chief, 
if not the onl}^ etiological factor in the origin and growth of the myeloma. 
These cells are produced normally at first to remove calcified cartilage, and 
at a later stage in bone-development to remove bone (both trabecular and 
periosteal), wdierebj’' the marrow-cavitj"- is increased in size ; the ratio between 
thickness of diaphysis and diameter of marrow cavity is maintained within 
certain limits, -which are an expression of greatest efficiency and strength 
of the bone, having regard also to economy of material. On functional grounds, 
therefore, it is legitimate to compare osteoclasts with ‘foreign ’-bodj^ giant 
cells : both are emploj’-ed in removing material rvhich is useless, or a hindrance 
to optimum dermlopment, and thus ‘foreign’ in the metabolism of the body. 
The conditions normally determining the formation and activity of the osteo- 
clasts are not knowm. It maj^ be that physical stresses in the bone are 
responsible, in the same way as they are responsible for the arrangement o 
the trabeculae at the end of a long bone, as well as for the protuberances 

of bones. 
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With regard to the cause of origin of a myeloma, the following are possible 
explanations : (1) A local injury to the periosteum (e.g., trauma caused by 
a blow) may result in hypertrophy of periosteal bone, and to preserve the ratio 
of thickness of bone shaft to diameter of marrow cavity an abnormal number 
of osteoclasts are produeed. (2) There may be some chanp of metabolic 
origin resulting in the existing bone becoming altered in chemical composition 
and thereby calling into existence osteoclasts to remove it. (3) Some agency 
may cause* a local change whereby the osteoclasts are abnormally increased 
in number; stimulation of osteoclasts to form, or, if formed, to multiply to 
excess, may result from the presence of a foreign body, parasite, or even 
wandering cells from some other part of the body. The following appear 
to us to be objections to (1) above. The infrequency of incidence of myeloid 
sarcoma as compared with the frequency of cases of bone injury seems to 
imply that some other attendant factor must be assumed if we are to attach 
much weight to this view ; the injurr* would affect the subperiosteal lamella; 
of bone more than the perimedullan,' ; why, therefore, should the latter be 
removed at all ? The chief objection to (2) is that a metabolic change would 
most likely be attended by a generalized pathological condition, and not one 
localized as is usually the case in myeloma. The few cases of multiple myeloma 
which occur can be satisfactorily explained by (3). On the whole, therefore, 
a local abnormal stimulation of osteoclast formation or of osteoclast division, 
whether auxetlc, kinetic, or katabolic, seems to us the most probable explanation 
of the presence of large numbers of osteoclasts or giant cells at the peripheiy 
of a benign epulis. That it is not the presence of the spindle cells which is 
responsible for the giant cells is clear when we recall the distribution of the 
latter ; i.e., few in the centre, where the spindle cells are most abundant, and 
numerous at the edge of the growth, where the spindle cells are comparatively 
scarce. Clinical evidence appears to favour (3), viz., that om'ng to some 
localized condition osteoclasts are formed in great numbers ; in other words, 
a condition is created favouring the formation of osteoclasts. 

Origin and Structure of Giant Cells and Osteoclasts. — Two kinds of 
giant cells in myeloma have been described — the true and the false. According 
to Poncet.® the former are as large as three or four ordinary’ spindle cells, and 
contain five or six nuclei ; the latter are rather larger and contain twelve to 
twenty nuclei ; the ‘false’ giant cells are very numerous in the benign epulis. 
Borst drew a distinction between giant cells of medullar}’ sarcoma and those 
of periosteal origin ; he accepted a multiple origin for giant cells. Mallory" 
distinguished true tumour giant cells (which may multiply bv mitosis) from 
foreign-body giant cells (of bone and other sarcomas) represented in the epulis 
type of sarcoma : the former differ chiefly in size and number of nuclei from 
the latter, which are transformed wandering endothelial leueocj-tes not produced 
in the tumour. ^ irchow and Rindfleisch® believed that, when bone-matrix 
is absorbed, the osteoclasts set free produced giant cells of the epulis tj-pe : 
thus they identify giant cells nith osteoclasts. Robin® and Nelaton^ took 
the same view. Myss,’® Ziegler.^® and others trace the origin of giant cells 
in sarcoma to bone-forming cells ; Ziegler suspected that osteoclasts mitrht 
not all originate in the same way. Wegner,^® .Alalassez.^ Ritter, and later 
observers have reached the conclusion that giant cells of the epulis t}-pe are 
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derived froni modified endothelium and are therefore of angioblastic nature. 
Ewmg3 considers that it is necessary to recognize in morphology' and oritrin 
two types of giant cell in bone sarcoma. The type most common in benfgn 
epulis IS chiefij’- of endothelial origin, and is a foreign-body giant cell which 
does not participate in the tumour process ,• the other type is derived from 
the tumour-cells, and occurs chiefly^ in malignant tumours of the periosteum. 
We consider that dis’ergence of opinion upon the question as to whether there 
is more than one kind of giant cell in benign epulis is explained bv the frag- 
mentation process which these giant cells undergo ; the gradations in character 
of the giant cells are similarly explained. The multinucleated cell shown in 
Fig. 189 does not correspond with either of the types mentioned above. 

\arious other sources of origin of osteoclasts have been suggested: e.g.. 
marrow mesenchyme, cells of the periosteum, connective-tissue cells carried 
by the blood to the medullary cavity may be cited to illustrate the uncertainty 
of our knowledge on this interesting problem. 

Since these multinucleated cells are present ivhere\'er bone is to be removed, 
or, as in the case of the milk teeth, where the roots are to be absorbed, it is 
not unreasonable to postulate that they have an origin ad hoc, and that 
they are formed in a similar way to other foreign-body giant cells. Judging 
from our sections, we should unhesitatingly conclude with Ivolliker and others 
that the osteoclasts are deri^'ed from the osteoblasts, for the following reasons ; 
the great similarity in appearance, size, and staining reaction of osteoblast 
nuclei and the nuclei of an osteoclast ; the fact that the two kinds of cells 
are always associated ; that Avhere an osteoclast is found against a bone, 
osteoblasts are absent ; and the occurrence sometimes observable of osteoblasts 
apparently fusing together. In the myeloma we ha^'e described, the osteoclasts 
are very numerous at tJie periphery of tlie tiunour nearest tlie bone ; they are 
not so numerous where the tumour and marrow are continuous. We therefore 
favour the views of Kolliker that osteoclasts are derived from osteoblasts and 
ultimately break up into osteoblasts. Virchow, Rindfleisch, Robin, and 
Nelaton came to the same conclusion. Lambert's^" work on the cuIti\'ation 
of the spleen of the chick in plasma indicates that spleen-pulp cells may fuse 
to give rise to giant cells. Thus this function is not confined to endothelial 
cells or to lymph-cells. 

Formation of Spindle Cells. — The osteoclasts produced in great numbers 
do not, in our opinion, confine their attention solely to bone removal. The 
histological evidence ajrpears to indicate that wliile some destroy' the bone, 
others become phagocytes upon the elements of the marrow, viz., myelocjtes, 
fat-cells, red and white blood-corpuscles, etc., and thus account for the absence 
of the normal constituents of marrow in the m 5 'eloma. V e obser\ed man} 
giant cells which contained in their protoplasm other cells. Other giant ce 
presumably lose their osteoclastic function and undergo a process of dedifferen- 
tiation, i.e., the}'^ fragment into smaller and smaller cells until the uninuc eate 
spindle-cell condition is arrived at, the original osteoclast nuclei becoming 
elongated and swollen in the process (Figs. 187, 192, 193). Similarly nuclei 
of cells undergoing dedifferentiation in tissue cultures become slightly swollen. 
The following is a sunmiary of the evidence in favour of this Me« . le 
giant cells or osteoclasts in the m 3 ^eloma are most numerous at the margin , 
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tliey vary in size, shape (many are elongated and have processes — Fig. 1S6), 
and number of nuclei (from tventy-four and upwards down to two) ; their 


cj-toplasm exhibits gradation in its 
affinity for eosin — the giant cells 
with only a few nuclei have cyto- 
plasm which resembles that of the 
spindle cells in not staining vith 
eosin ; the close resemblance between 
osteoclast and spindle-cell nuclei ; 
the signs of fragmentation of many 
giant cells ; and the difficult}' of 
determining the boundary of some 
giant cells. To these we ma}- add, 
in support of the view that the 
spindle cells are formed in situ and 
not brought by the blood, the fact 
that the blood-spaces have in them 
at first no spindle cells, but become 
invaded by them later ; although 
some spindle cells are seen to be 
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undergoing mitosis and possibly also Fic. 192.— Giant cells undergoing fragmentation, 

direct division, the absence of any 

marked mitotic or amitotic di\'ision of the spindle cells seems to e.xclude the 



possibilit}' of any appreciable tumour 
growth in this way. Finally, the 
clinical e\-idence that growth of a 
myeloma is most rapid laterallv. viz., 
in the neighbourhood of the bone 
where the osteoclasts are formed. 
^ rather than, as one would expect, 
'' ®|ong tile line of least resistance. 
\iz., the marrow cavity. The earliest 
stage of the disease has been traced 
by some uTiters to the walls of 
small ‘cysts’ or cavities which form 
m osteitis fibrosa cystica. Such an 
origin is not inconsistent with an 
osteoclastic fragmentation resultinfr 
in tumour formation. ° 


in nrranccd 

cclk a that the laraer 

m.dei At 

Tlieir niiel,.; Hi osteoblasts are visible, 

gum ceils. oi the 

any dedifferentiation of the cells wll 
nueleate cells to produce cells with 
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m the manner described above is 
not known to occur in normal cell- 
dnision, yet when we recollect how 
these giant cells probably arise, viz., 
by a fusion of uninucleated cells, it 
IS not unreasonable to predict that 

begin AMth a dirision of the multi- 
a single nucleus. Carleton^^ defines 


IS 
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dedifferentiation as “ tlie return of previously specialized elements to a 
simpler and more embryonic type ” ; it is the reverse of differentiation— 
“ the process of specialization, functional and structural, of cells and tissues 
Champyi'* describes how, in tissue cultures of non-striated muscle-cells of 
the urinarj’ bladder, the cells become swollen, lose their myofibrils, and cease 
to show any of the characteristics of the previously highly differentiated 
muscle-cells. Complete dedifferentiation to an indifferent condition occurs, 
and the resulting cells approximate in appearance to the undifferentiated 
cells of the earl}^ embr3'o. 

Champj’^^'' also was the first to notice that in tissue cultures some of the 
cells ingest phagocytically other elements present. Thus in testis cultures 
the Sertoli cells first agglutinate and then ingest the spermatocytes. We 
have mentioned that the giant cells ingest other cells ; this may be explained 

as the normal function of these cells, 
indeed their raison d’hre. It is per- 
haps not without significance that 
whereas manj^ obser^^ers have noted 
the phagocytic properties of the 
giant cells in myelomata, histologists 
are far from unanimous with regard 
to whether osteoclasts ingest bone 
or destroj’^ it by producing an en- 
zyme. If this difference in function 
exists between osteoclasts and giant 
cells, it niaj' be cited against our 
view that the osteoclasts are the 
giant cells in a benign epulis. On 
the other hand, the phagocytic func- 
tion assumed b}'' the osteoclasts is 
characteristic of some dedifferenti- 
ating cells. 

Yet aJiother questioji of interest 
is the influence of environment on 
tumour-cell outline. It has been 
mentioned above that, where an 
invasion of a blood-space occurs in 
the mjmloma, the cells in the blood are usually fusiform with elongated 
nuclei, though others apijear to be small and round. At the periphery of 
the space the invading cells have more oval nuclei, like the great majoriW 
of the tumour-cells. This observation is in accordance with the findings of 
Uhlenhuth^® for tissue growth in culture — ^the growth in a semi-hard medium 
was effected by fusiform cells migrating individual!}'’ into the surrounding 
plasma. 

Since these observations were made, we have read Carleton s admirable 
critical summar}^ of tissue culture, and we cannot refrain from noting t le 
parallelism which in our opinion exists between the behaviour of t e ce s 
producing the myeloma, and certain established phenomena in cu tures o 
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Fig. Ifl-i. — ^Tlie giant cells referred to in 
Fig. 193 under higher magnification. One 
smaller cell at a is just about to separate from 
the main mass h ; the separation is nob yet 
complete. 
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tissue, viz., dedifferentiation and pliagocj’tosis. In dealing with the application 
of tissue culture, Carleton asks this question, “ Are the faetors which produce 
dedifferentiation on the part of specialized tissues in vitro the same as 
those which produce the formation of malignant tumours in vivo ? " The 
evidence which we have given bearing on the formation of the benign epulis 
indicates that the factors may be the same. Although we do not contend 
that the method of formation of a giant-cell myeloma is a prototj'pe whereby 
the formation of malignant gron-ths may be explained, it is sufficient at this 
stage to observe that man}' tumours apparently benign may later become 
malignant. 


SUMMARY AND CONCLUSION. 

1. Tbe giant cells in a benign epulis or giant-cell myeloma appear to be 
derived from osteoclasts. 

2. The removal of the marrow b}' giant-cell phagoc\'tosis and the 
formation of the tumour cells by fragmentation of giant cells may be likened 
to the dedifferentiation changes which occur in certain cells in tissue cultures. 

3. A few giant cells were seen in the myeloma with nuclei exhibiting an 
uncommon type of karyokinesis which is associated with some protozoa. 

4. Some few other multinucleate cells with small nuclei and strongly 
eosinophil c}'toplasm were seen : observations upon these are being continued. 

We are indebted to Professor R. C. McLean for kindly permitting us to 
use the photomicrographic apparatus in his department ; also to 3Iiss IM. White 
for the drawings in Fig. 186. 
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PLEXIFORM NEUROFffiROMA OF THE SOLAR PLEXUS. 

By HERBERT A. BRUCE, Toronto. 

One of the most valuable contributions to tlie subject of tumours of nerves 
was that made by Mr. Alexis Thomson,^ Professor of Surgery in the University 
of Edinburgli, in a monograph on neuroma and neurofibromatosis, published 
in 1900. 

The term ‘neuroma’ was introduced by Odier, of Geneva, in 1803, to 
designate “tumours formed by diseased enlargements of the nerves”. AVilliam 
Wood,- of Edinburgh, discussing the origin of neuromata in a paper in the 
transactions of the iMedico-Chirui-gical Societj' of Edinburgh in 1829, believed 
them to originate from the connective-tissue sheaths of the nerve, and not 
from the nerve tissue itself. He remarked upon the inefficacy of medieines, 
and I'ecommended removal of the tumour bj”^ operation. Amongst others he 
quoted a case from the Encyclopedic Methodigiic dc CMrurgic (Paris, 1792) 
in which amputation was performed for what was undoubtedly a plexiform 
neurofibroma of the median nerve of the forearm. Smith, of Dublin, in his 
elassical worlc on neuromata in 184-9, considered that tire mere anatomical 
connection of a tumour with a nerve was suffieient to regard it as a neuroma, 
whatever its structure might be. However, Virchow, in his lectures published 
in 1863, placed the patholog}'^ of neuromata on a new basis, by classifying 
them on a structural instead of a clinical basis, and dividing them into the 
true and the false- -the former composed mainly of new nerve tissue, the latter 
(pseudo-neuroma) of connective tissue derived from the sheaths of the nerve. 
True neuromata are very rare, but several authentic cases have been recorded. 

Attention is called to the present case of plexiform neurofibroma of the 
solar plexus, not only because of its inherent interest and rarity, but because 
it has to be taken into consideration in a differential diagnosis of abdominal 
tumours : however, as I am only able to find one other case of plexiform 
neurofibroma affecting the solar plexus in the literature, one given Ity Bruns, ^ 
it will not be necessary to work out elaborate methods for its detection. 

J. K., age 35, referred to me by Dr. R. J. MacMillan, gave a history of 
having been injured in a fall at the age of 18. He had never had any serious 
illness until an attack of influenza four years ago which confined him to bed 
for three months. Since that time he has had constant pain in his back in 
the right lumbar region, accompanied by tenderness on deep pressure, usually 
relieved bj'’ a belladonna plaster. At irregular intervals, increasing of late, 
this pain in his back would be so severe as to confine him to bed for severa 
days, and was generally regarded as lumbago. When free from these attac 's 
he had a good appetite, appeared to be in good health, although always rer} 
thin, and carried on his usual -work. The tumour became palpao e a ou ^ 
three months before I saw him. Two months ago he suffered from len eiic 
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diarrlicea, whicli cleared up on milk diet. For the last few weeks he had not 
been able to retain any solid food, and had even vomited most of the fluids 
CTiven. 'When he entered the hospital his urine was found to contain diastase. 
Examination of the abdomen disclosed a tumour about the size of a grape- 
fruit in the mid-epigastric region, only very slightly movable from side to 
side. It felt solid, and had a tympanitic note over it. The abdomen other- 
wise was very thin, tense, and" emaciated. There was no pigmentation of 
the skin, and no nodules were seen in any other part of the body. 

An X-ray examination was made by .Dr. H. 31. Tovell, who reported 
as follows : — 

Tliere is no definite radiograpliic evidence of a pathological condition in the 
stomach or bowel which would indicate ulceration or malignancy. There is e\'idence 
that a mass external and posterior to the stomach is pressing upon the lesser cur\'a- 
ture and also upon the transverse colon. From the position of the mass one would 
be suspicious of the pancreas ; yet there is no e^-idence of displacement of the 
duodenum, which assumes the usual relation to the stomach, which one would tliink 
woidd not be the case if a pancreatic tumour were present. 

However, a diagnosis of ‘tumour of the pancreas’ (probably a cyst) was 
made, and it was thought that tlie injury referred to above might have been 
a causative factor. Under antesthesia the tumour, which was very hard and 
nodular, could be moved freely from side to side, and to a less extent from 
above downwards. On making the incision, the transversalis fascia was found 
tightly stretched over the tumour, and when it and the peritoneum were 
divided, the tumour popped out as if under great pressure. It was then seen 
to press forward the gastrohepatic omentum and the stomaeh, whieh was 
tightly stretched o^■er it. The pylorus, which was lying in the middle line, 
was widely dilated, as were also the first and second portions of the duodenum. 
The glands along the greater and lesser curvatures were not involved. The 
tumour mass was about the size of a grape-fruit, distinctly nodular, and 
appeared to be connected with the pancreas. Thinking it malignant and 
inoperable, after removing a couple of nodules for microscopical examination, 
the abdomen was closed, but with considerable difficulty. 

IVc were surprised at recei\'ing a report from the pathologist that the sec- 
tion was a myoma. In view of these findings, and the fact that the patient 
was imable to retain any nourishment owing to the mechanical effect of 
tlie tumour in shutting off the outlet of the stomaeh making a fatal result 
inevitable in a very short time, we decided to try to remove the tumour. 
The former incision was re-opened twelve days later, and a thorough examina- 
tion of the tumour, both through the gastrohepatic omentum and the trans- 
^•c^se mesocolon, revealed it lying behind the pancreas, which was not involved. 
A good deal of difficulty was met with in dissecting out the grouTh, as a number 
of very large blood-vessels coursed through it. The mass looked a little like 
a thick tapioca pudding, with a fine mesh of fibrous tissue stroma between 
the httlc nodules. The patient recovered nicely from the immediate effects 
of the operation, and the same evening his puls"e was good and his condition 
seemed satisfactory. However, he died suddenly the next morning probablv 
from jiulmonary embolism. 

1 am indebted to Dr. G. W. Lougheed, Pathologist to the Wellesley 
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Hospital, for the careful dissection and examination of the tumour, and the 
following report : — 

Gross Specimen.— Consists of a large tumour mass which is growim^ in an 
regular fashion. There are a large number of grape-like masses proiectin<r from 
the inner surface of this tumour. They are firm in consistency, whitish in colour, 




Tig. 19G. — A, Dissected portion of tumour showing plexiform arrangement of neuro- 
fibromata. B, Cross-section of dissected portion. C. Undissected portion of tumour. 
Gross tumour measures 5 x 3 X in. The illustration represents about one-tentli o 
the tumour, and the nodules are natural size. 

and on section have a slight tinge of green. The remainder of the tumour is red 
in colour, and appears to be covered with a firm thin sheet of fibrous tissue. Beneath 
this are more of these grape-like masses. 

Microscopic Findings . — Slides of some of these nodules show them to be made 
up of a loose areolar connective tissue tvith numerous nerve bundles running throug i 
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it. There is a fair amount of collagen material present, and in places the tissue 
is rather oedematous in character. There is no evidence of ganglion nerv-e-cells 
present. The majority of the tumour is made up of non-medullated ner\'e fibres 
intimately surrounded' by fibrous tissue. (Figs. 195-198.) 

Diagnosis . — Neurofibroma (plexiform). 



F/g. 197. — Section of one of the nodules showing nen'e bundle present* with surrounding 
loose areolar connective tissue. Low power x 5 eye.piece (5 scah). 



Tig. IPS.- 


-Demonstratinc n-I.orls of non-mcdulKitcd neive fibres, surrounded at top of picture 
bj wen-fonued fibrous tissue. Low power x JO eye-piece (if scaU). ^ ^ 


The plc.xiform is the most ijiteresting t.vpe of neurofibromatosis. It is 
a fibroniatosis confined to one or more contiguous nerves or a plexus of nerves. 
Tlte lesion is tlie .same as the more generalized form of neurofibromatosis. 
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•and tlie two conditions may be met with in tlie same individual. Although 
rare, Bruns collected -1-2 cases, and Thomson IS, which with 2 of his own 
make a total of 62. It is stated that the tumour may undergo degeneration 
and may even disappear (Baumgarten), but Thomson agrees with Goldmann 
that such changes are altogether exceptional. A peculiarity of the plexiform 
type is^ the tendencj’’, although invoh'ing a purelj^ sensory nerve, to penetrate 
the adjacent muscles. There may be an overgrowth of subcutaneous tissue 
and skin in relation to a plexiform tumour which is best described by the 
term elephantiasis’, where the skin frequently shows excess of the normal 
pigmentation. By far the most frequent situation of plexiform neuro- 
fibromatosis is the subcutaneous tissue of the head and neck — in the 
distribution of the trigeminal and superficial cervical nerves — although it 
may be met with anjMvhere throughout the sjmipathetic and peripheral 
cerebrospinal systems. 

The following table is given b)'^ Bruns, with additions collected by 
Thomson : — 


Sites of Plexiform Neurofibroma, 

Temple, forehead, and upper eyelid 
Posterior part of neck and behind auricle 
Nose and cheek 

Region of lower jaw, and anterior half of neck 

Breast and back 

Extremities 


J 8 cases 

3 „ 

8 „ 

0 „ 


The nerves of the extremities include the median, musculospiral, radial, 
and small sciatic. Goldmann and Pomorski have each recorded a case in 
which the intercostal nerves were affected, the tumour projecting into the 
pleural cavit)L Bocasso obsen'ed a tumour below the jatv, passing along the 
hypoglossal nerve into the substance of the tongue. Bruns drew attention 
to the fact that the most common seats of the plexiform neurofibroma 
are also the most common situations of elephantiasis neuromatosa or pachy- 
dermatocele, with which it is frequently associated. 

Plexiform tumours are found coexisting with a generalized fibromatosis 
and with multiple skin-fibromata (molluscum) in about 50 per cent of cases. 

Plexiform neurofibroma resembles the elephantiasis with which it is 
commonly associated, inasmuch as it maj"^ be present at birth or develop in 
early infancy. As to the influence of hereditj", a study of the cases' demon- 
strates the fact that neurofibromatosis is sometimes inherited and sometimes 
met with as a family disease, and gives support to the view that the chief 
etiological factor in the disease is one -which dates from intra-uterine life. 
Other defects of developmental origin are frequently seen associated with this 
disease. So far as our present knowledge goes, Bruns, Goldmann, Thomson, 
and others consider that the condition is a form of giantism or eleirhantiasis 
of the connective-tissue elements of the peripheral nervous sj'stem. 
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DUODENECTOMY. 

By CHARLES A. PAXKETT, London-. 

The history of the treatment of chronic gastric ulcers has passed through 
several stages in its evolution. The greatest advance was made when it came 
to be recognized that certain penetrating callous ulcers eannot be induced 
to heal by any known non-operative measures. Surgical inter\-ention was 
thus proved to be necessary, and various suggestions were put forward as to 
what the appropriate treatment should be. Accumulative experience gained 
in clinics the world over has established the pre-eminent position that direct 
methods must hold over indirect procedures, of which the most commonly 
practised is gastrojejunostomy. The problem of the treatment of chronic 
duodenal ulcers is passing through the same phases of study. A verj- high 
percentage of successes after gastrojejunostomy has been obtained by 
Moynihan^ ; but abroad, particularly, a certain dissatisfaction with the 
results of simple gastrojejunostomy was being felt and expressed in the 
period immediately preceding the Great War. The essential sameness of 
the patholog}' of chronic gastric and duodenal ulcers suggests like remedies, 
and renders it desirable that the possibilities and results of direct measures 
should be explored in the case of the duodenum, as in the stomach. In this 
country very little work has been done in this direction, oning to the good 
results which har-e been obtained by gastrojejunostomy ; but the results in 
foreign clinics do not approach them in the degree of success obtained. Thus 
Bier claims only 66 per cent of cures with simple gastrojejunostomy, but 
83 per cent if it is combined with some stenosing operation upon the pylorus. 
Yon Haberer ])uts his successes after simple gastrojejunostomy as low as 
37 per cent, though it must be remembered that he reserves this operation 
for those cases where excision is impracticable. A number of observers have 
reported cases where gastrojejunostomy failed to bring about healing in 
duodenal ulcers, as proved by subsequent operation or autopsy. Haberer 
saw severe haemorrhage eight years after gastrojejunostomy combined with 
]iyloric exclusion, whilst O. dialer- reports a similar case, where two years 
later not only were the two original ulcers of the duodenum unhealed, but a 
new ulcer at the anastomotic margin had appeared. 

Examples of failure to cure the s\-mptoms of pain and haemorrhage after 
simple gastrojejunostomy for duodenal ulcer could be added to from personal 
experience, but it must be borne in mind that it will always be possible to 
collect failures from any method of treatment which falls short of . absolute 
])crfcction. The crux of the question is obviously the extent to which such 
failures occur. If our indirect methods are to be displaced bv direct ones. 
It must be proved that the latter give a higher pereentage of permanent eures 
than are reported by the authoritative operators in this country. Opinion 
seems to have crystallized abroad that radical measures, when thev are 
practicable, arc the methods of choice. The aim of this communication is 
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not to extol the exeision of duodenal ulcers as being the best treatment at 
our disposal, but to popularize the operation of duodenectomy, so that the 
data may be collected on which we may confidently base our judgement in 
favour of one or other method. 

The history of tlie operation goes back only a few years. At the German 
Surgical Congress held at Berlin in 1913, Richter^ stood alone in recom- 
mending excision for duodenal ulcers. The operation had been followed by 
a very high mortality in most surgeons’ hands, so that the radical removal 
of duodenal ulcers which had penetrated into the pancreas was held to be 
almost always impossible on anatomical grounds. Von Hofmeister,^ who 
was able to report three successful duodeneetomies, had injured the common 
bile and pancreatic ducts in one case, the patient recovering only after a 
protracted illness and several subsequent operations. He comments upon 
the dilficulty and danger of the method. About 1916, however, attention 
was again directed to the question, and P. Clairmonts gave the first descrip- 
tion of a technique for duodenectomy. Finsterer, and particularly Haberer, 
explored the possibilities of the procedure, and though both Clairmont and 
Haberer were cautious in their advocacy of the operation and insisted on the 
careful selection of cases necessary, yet gradually the field of possibility was 
enlarged, so that, by 1921, E. Nowak® was able to report 44 resections, the 
last 41 of which formed a consecutive series. This means that excision is 
possible in nearly every case. The degree to wliich the operation has been 
e.xploited abroad is to be gathered from the following statistics ; H. Finsterer’ 
reports 236 resections with a 3-4 per cent mortality (2 per cent in the last 
198 cases), and H. von Haberer® 169 resections. Both these authors insist 
upon the good results obtained, Haberer affirming that they are beyond 
comparison with those following gastrojejunostom}’’ alone or combined with 
p}doric exclusion. The feu' examples cited here are ludicrousl)^ small in 
comparison, and to draw any sweeping deductions from them would be 
absurd. Yet they illustrate the difficulties of the operation to which all 
authors refer, whilst the account of the technique emplo5’^ed may prove of 
assistance to other surgeons interested in this subject. 

Two pathological facts assume great prominence -when duodenectomy 
is under consideration. Thej'^ are the tendenej'^ to widespread fibrosis in the 
neighbourhood of the ulcer, and the frequenc}'^ with which two ulcers are 
present. This last occurred five times in my small series.* The first 
phenomenon is so important because of the nearness of the common bile and 
pancreatic ducts and their liability to injury unless great care be taken, for 
they early become surrounded by fibrous tissue which has invaded the gastro- 
hepatic ligament and pancreas. Fig. 199 shows the anatomy of the structures 
in the neighbourhood of the duodenum. In the case of the stomach it is easy 
to control the blood-supply before resecting, by ligature of the main vascular 
trunks. But this is not possible in the case of the duodenum, because the 
pancreaticoduodenal artery conveys blood, not onlj^ to the duodenum itself, 
but to the head of the pancreas. It is therefore necessary to ligate the 


- Subsequent experienee has shown that the incidence of two ulcers is really "rcatcr 
than here suggested, and that sometimes the posterior ulcer remains unsuspected even 
after an examination, and is revealed only during the course of the resection operation. 
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numerous small branches which come off from the vessel and enter the 
pancreatic wall of the duodenum. This is a tedious and time-consuming 
procedure, but it must be done with meticulous care, since the obscuration 
of the area of operation by blood may lead to serious consequences from loss 
of the power of orientation. There are indeed two main guiding principles 
in duodenal resection : to keep the disseetion close to the wall of the viscus, 
so that damage to the bile or pancreatic ducts may be avoided ; to control 
the blood-supply by tpng the small terminal branches separately. 

It is necessary to gain free access to the site of operation. This ean be 
done bv a right paramedian rectus-sheath incision with retraction of the 
muscle.* I have not yet found it necessary to supplement this by a cross- 
section of the rectus as recommended by Haberer and by Nowak. IMien 
the abdomen is opened, an impression of impracticability of resection is often 
first obtained, because periduodenitis is apt to hide the duodenum from view. 



Fig. 100. — The lesser omentum hos been divided ; tlie first part and genu of the duodenum 
have been dissected away from the posterior wall of the abdomen, revealing the relations of 
it to the pnncren.5, bile-ducts, and neighbouring vessels, A. Pancreatico-duodenal artery ; B, 
Pancreatico-duodcnnl vein, joining portal vein; C, Common bile-duct ; D, Pvloric arterv ; 

E. Coronaiy- vessels : F, Kiglit gnstro-opiploic orteiy; G. Superior mesenteric vein ; H, Rir^ht 
gastro-epiploic vessels; 1, Pylorvis ; J. Pancreas; K. First and second parts of duodenum, 
retracted downwards. 

or to sliortcn it and drag it back to the posterior abdominal wall, to a pro- 
nounced degree. Clairmont pointed out how division of these adhesions 
frees the duodenum in a remarkable way. A surprising elongation of the 
viscus occurs. When this has been done, it must be decided whether it is 
jiossible to juoceed without serious risk to the patient. As experience 
increases, so does the range of operability. I have met with two cases since 
I have begun resecting duodenal ulcers where I preferred to do a ^astro- 
jejunostomy. because very extensive fibrosis obscured anatomical relations 
too nnich ; but, as mentioned above, Nowak was able to perform an uninter- 
rupted series of 41 resections. Nevertheless there are contra-indications. If 
the operator feels that he cannot keep clear of the common bile-duct, if he 
cannot define it in the gastroliepatic omentum, or if the ulcer extends so far 
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down that it seems probable that the common-duct papilla has been reaehed 
then lie must abandon resection. Nowak affirms that he has never met a 
duodenal ulcer which reached the biliary papilla ; but Finsterer, with his 
luige experience, recognizes that some cases are not suitable for radical 
measures. This is only to be expected, for, in the case of the analoaous 
gastric lesion, cxamjiles are certainly met iimv and then when the only 
possible method of treatment is the indirect one of iejunostomy, as Mojmihan 
has pointed out. If the bile-duct in the margin of the gastrohepatic omentum 
can be defined, and if the finger and thumb can, by encircling the second part 
of the duodenum, feel only normal tissue in their grip below the callous mass 
ill the pancreas, and it is reasonably certain that this point is above the 
opening of the common bile and pancreatic ducts, then the operation can 
be jirocecded witli. I tliink it can be accejited as true that verv few ulcers 
reach down as far as the opening of the ducts in the second part of the 
duodenum. 

THE TECHNIQUE OF RESECTION. 

The first step tiien is to cut through the attachment of the greater 
omentum just below the jiylorus, ligating any vessels in the way. It is 
usually quite easy to make this separation between the stomach and the 
riglit gastro-epiploic vessels, whiqh are then not interfered with. Quite often. 


Fig. 200. — The nttneh- 
merit of the peritoneum to 
the greater curvature of 
the stomach and duodenum 
has been divided, opening 
up a considerable extra- 
peritoneal space present 
when the lesser sac docs not 
extend as far to the right 
as usual. A. Pancreas ; B, 
Branches of pancreatico- 
duodenal artery’ ; C, At- 
tachment of the great 
omentum ; D, Kcflcction 
of peritoneum which forms 
the right extremity of the 
lesser sac ; E, Right gastro- 
epiploic vessels. 


after this procedure, the lesser sac is not opened as is expected. It is puzzling 
to find another avascular layer of peritoneum spread out between the stomach 
and posterior abdominal wall {see Fig. 200). This is really the layer forming 
the right extremity of the lesser sac, perhaps drawn somewhat further to the 
left by traction on the stomach. If this is penetrated, the lesser sac is 
entered, and it is then quite simide to make a hole in the lesser omentum 
just proximal to tlie pylorus, and pass a strand ot gauze round tlie pyloric 
segment of the stomach to act as a tractor, as in Fig. 201. The freeing o 
the border of the duodenum rvhich is a continuation of the greater cun ature 
of the stomach is now carried out, every small vessel being ligated be ore 
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division. If a director can be passed between tlie pancreas and duodenal 
wall below the ulcer, as depicted in Fig. 201, it is an immense help m sub- 
sequent steps. A ribbon of gauze should replace the director. Separation 
in the natural plane between tlie duodenum and pancreas takes place easil} 
where there is no fibrosis. Attention is now directed to the border winch is 
a continuation of the lesser curvature of the stomach. Here the pyloric 
artery should be defined, and divided between ligatures, and the attachment 
of the ffastrohepatic ligament severed from the stomach. This separation is 
often one of the most difficult parts of the operation, as the ligament is apt 

to be transformed into a callous 






1 ^^ 




Fig. 201. — The omentum has been separated along its greater 
and lesser ciir\*atiires. A director has been passed between the 
pancreas and the duodenum distal to the ulcer. A. Liver ; B, 
Pancreas ; C. Right gastro-epiploic vessels. 


mass. It must alwaj's be re- 
membered that the common 
bile-duct is very close to tlie 
bend of the duodenum at this 
point. It should be defined if 
possible. I have not been able 
to do this clearly in every case, 
but the rule to be followed is 
simple : Keep close 
to the duodenal wall 
and avoid mass 
1^ clamping or ligations. 

It cannot be empha- 
sized too strongly 
that caution is essen- 
tial at this stage. 
^ - When the viscus is 
sufficiently freed, ac- 
its greater cess to the posterior 
Live”; *'b aspect of the duo- 
denum can be better 


obtained by cutting 

across the stomach just proximal to the pylorus between clamps. The duo- 
denum can thus be turned over to the right, exposing the pancreas behind 
and to its medial side [see Fig. 202). The tedious business of separating 
the viscus from the pancreas is now more easily performed. Each branch 
coming off from the pancreatico-duodenal vessels must separately be doublv 
ligated before division. A bloodless field is almost an essential. When there 


is much fibrosis of the liead of tlie pancreas, and the proper plane of separation 
cannot be accurately determined, it is proper to cut round the margin of the 
ulcer, leaving the floor in the pancreatic tissue untouched. Escaping duodenal 
contents sliould he mopped ujj. Their dissemination is prevented by the 
preliminary packing round the area of operation, which is carried out as in 
any abdominal procedure. Having opened the lumen of the duodenum, it 
is sometimes dillicult to find again the right plane of dissection below the 
fibrosed area. The search, however, is verj- greatly simplified if a strand of 
gauze has been thrown round the distal part of the duodenum as described 
above. At lien liealthy gut has been reached, it is grasped in the blades of a 
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narrow clamp (a long narrow Kochcr forceps will do) and cut across, the 
clamp remaining on the distal segment. 

The restoration of continuit3^ of the alimentary canal is brought about 
usually bjr axial anastomosis, sometimes by Moynihan’s no-loop method of 
end-to-side gastrojejunostom5\ A sufficient amount of stomach having been 

removed, the axial union is 



Fic. 202, — Tho stomnch has been cut across just 
proximal to tho pylorus. The pancreatic aspect of the 
nuodcnuiii is o.vposod, showing branches running into it 
from tho panoroatico-duodcnal vessels. Notice the prox- 
imity of the common bile-duct. A, Gall-bladder ; B, C, 
Pyloric arterj- ; D. Right gastro-epiploie vessels; E. Pan- 
creas ; F, Panercatico-duodenal arterj’ ; G. Pj’lonis : 
H, Gastro-duodenal arterj-, common bile-duct, pancre- 
atieo-duodenal vein. 


proceeded with as follows. A 
gastric clamp controls the 
escape of stomach contents. 
A duodenal clamp is not used 
for the same purpose, as it 
gets too much in the waj^ and 
the escape of duodenal con- 
tents is not usually too great 
to be dealt with. The clamp 
closing the duodenal end is 
rotated to expose the posterior 
aspect of the gut, and applied 
to the stomach as in Fig. 203. 
The posterior seromuscular su- 
ture is inserted. The comple- 
tion of the anastomosis follows 
ordinar}^ practice. The clamp 
on the duodenal end is simply 
removed. The tissue damaged 


in its grasp is very narrow, 
does not seem to influence healing, and is not cut away. Owing to the 
pre\dous compression of the edge, there is ^■er3’■ little hfemoi’rhage from the 
duodenal stump. Nearl\^ alwaA’^s a part of the lumen of the stomach has to 



Fig. 203. — First stage in the anastomosis of the stomach to the duodenum. 


be sewn up separatehr to adapt it to the smaller lumen of the intestine, as 
shotvn in Fig. 204. There has been no trouble at the much-feared dangerous 
angle. The insertion of the posterior seromuscular suture is sometimes 
troublesome, but it is important that the suture of the posterior wail of the 
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duodenum should be carefully and accurately done. Union occurs easily and 
firmly, as the non-peritoneal surface of the duodenum adheres quickly to the 
peritoneal-covered gastric surface. In Case 2, u-hen the ulcer area la een 
separated and removed, so little duodenum above the papilla remained tor 
suture that only one layer behind was possible. The convalescence was as 
smooth and uninterrupted by incident as in. any other case. It is qui e 
possible that a single ConnelTs suture, at 



THE DISADVANTAGES AND DANGERS OF THE OPERATION. 

One disadvantage is the lengtli and tediousness of the operation. I have 
not been able to perform a partial duodenectomy under an hour and a half, 
and tlie difficult cases ha\-e taken two hours. A simple pylorectomy may 
be quicklj’^ done ; but when any considerable length of duodenum is removed, 
the necessary ligation of so manj’- small vessels consumes much time, whilst 
when there is a great deal of fibrosis in the neighbourhood eveiy step must 
be carried out with caution and deliberation. The duration of the operation 
has had very little noticeable effect upon the patients. The whole procedure 
is performed with a minimum exposure of the %’iscera. Usually the small 
intestine is not seen, and scarcely a glimpse is had of the transverse colon. 
These viscera remain throughout undisturbed within the abdomen. The 
ana;sthcsia during most of the time need be only very light. The statistics 
quoted above demonstrate how low the immediate mortality may be. Still 
the operation calls for an unusually sustained effort of concentration and 
care on the part of the surgeon, and this may be accounted a drawback. 

The dangers of the operation are not small. The major one is that of 
injury to the bile or pancreatic ducts. Injury of the pancreatic ducts is more 
serious than that of the bile-duct. This subject has been studied bv 
P. Clairmont.® He points out that of 7 deaths following duodenectomy, 5 
were due to injury of the pancreatic duct, whilst another was due to injurv 
of the common bile-duct. Pancreatic injuries are very fatal; but sometimes 
recovery occurs after a stormy convalescence and, usually, secondarj' inter- 
ventions. The injurv is followed by a rapid pulse, high temperature, signs 
of local peritonitis, abscess formation, fat necrosis, and the appearance of a 


* tins method Ims been employed twice since the above was written, with 

satisfactory results. ’ 
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pancreatic fistula slioiild tlie patient survive tl]e first few days. In cases 
that recover arc seen a striking pallor, arrest of convalescence, anorexia, 
great wasting, and tacliycardia. Special tests show pancreatic insufficiency! 
In one of my patients {Case 5) the common duct was cut right across as it 
lay in the callous mass forming the head of the pancreas. As a papilla was 
seen in the resected portion of duodenum, it is supposed that the pancreatic 
duct was severed at the same time, though it was not demonstrable in the 
area of ojreration. The common bile-duct is ver}^ evident in an accident of 
this kind, because it gives vent to green bile ; but the pancreatic fluid is 
colourless, whilst the duct is smaller in calibre than that which conveys bile. 
In this particular case, b}' turning in the margin of the duodenum and suturing 
it to the pancreas, the raw surface of this latter rdscus, which had been injured 
and which contained the ducts, was implanted into the open end of the 
duodenum. A fortunately lia]>py result followed this procedure, the patient 
getting quite well with comparatively'' little disturbance of his convalescence. 

In conneetion with this subject cei'tain anatomical facts must be remem- 
bered. There is very frequently an accessory pancreatic duct (duet of 
Santorini) which enters the duodenum nearer to the pylorus than the main 
duet. In 8 per cent of cases, according to Clairmont, this is of such a size 
that it forms the main channel for the delivery of the pancreatic juice. 
Normally the duct of Santorini opens about 4 cm. from the pylorus, rvhilst 
the papilla of Yater is appro-ximately 6 cm. from the same point. Often the 
two openings are much closer together. In 100 cases of duodenal resection 
reported by the same obserrmr, a pancreatic duet was met with fifteen times. 
Only by very careful dissection can injury be avoided. If a duct is not larger 
in calibre than that of a steel knitting-needle, it can usually be ligated and 
divided, as it is the accessory duct ; if larger than this, it must be preserved. 
Injury'' of the pancreatic tissue alone, rvithout division of its ducts, may cause 
complications. Such damage can be prevented by always leaving the floor 
of the ulcer on the pancreas intact, making no attempt to remove it, and, by 
careful haemostasis, avoiding the necessityj^ for passing a number of sutures 
through the pancreatic substance to control heemorrhage. Ligation of the 
pancreaticoduodenal artery at a single point can be done apparently without 
any'' harm resulting. In one of my' cases I had to ligate the trunk of the 
corresponding vein. There rvere no ill effects. 

THE PLACE THAT DUODENECTOMY SHOULD ASSUME IN 
THE TREATMENT OF DUODENAL ULCER. 

Should resection of the duodenum displace gastrojejunostomy as the 
method of choice ? The answer to this w'ill depend partly' upon the en 
results obtainedf and partly upon the as y'et unprox'ed point as to w le ler 
the increased advantage gained, should such be proved, is commensura e 
w'ith the added risk of the operation. The operative mortality' has ecu 
brought down to a figure not very much greater than that of simple gas ro 
jejunostomy' (v. Haberer 3-5 per cent in 169 cases, H. Finsterer 2 per cen in 
last 198 cases). We still aw'ait more reports of late results. Haberer reg^r 
them as very much more satisfactory than those follow'ing any m irec 
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method. It is essential that experience of the operation in this country 
should be accumulated to come to a deeision on this question. Finstererio 
regards resection as the method of choice. He claims, after five years or 
longer. 93-6 per cent absolute cures in 63 cases when the duodenum and one- 
half of the stomach were removed. However, he stresses the technical diffi- 
culties of it, and indeed has published a series of cases where, in preference 
to attempting resection, he performed exclusion of the pjdorus and gastro- 
ieiunostomy,°with removal of the whole of the pyloric section of the stomach,^ 
obtaining thereby S4-S per cent two-year cures in 33 cases. 

One other problem in connection with the operation remains to be 
decided, namely, the amount of stomach which it is ad\'isable to remove at 
the same time as the affected duodenal segment. Some surgeons di\ide the 
stomach across, just proximal to the pylorus, whilst others, who follow the 
teaching of Finsterer, remove two-thirds or four-fifths of the stomach, by 
which means they permanently reduce the digestive power of its secretion 
and claim to remove the tendenc}' to ulcer formation. 

CASES. 

Case 1. — ^D. H., male, age 40. Indigestion -in attaebs, -with free inter\-als, for 
nineteen years. Pain three to four hours after food, relieved by the next meal. 
Vomiting occurs. .4.ttacks getting more frequent and longer in duration. 

Bariuji Mkal. — Deformit}' persistent in first part of duodenum: some delay 
in emptying time. 

OpEn.\Tiox. — .Aug. 28, 1923. Paramedian laparotomy with retraction of the 
rectus muscle. An ulcer present on upper wall of first part of duodenum, extending 
round to the posterior wall. A good deal of fibrosis present, extending into pancreas. 
Greater cuivature of stomach dragged over and adherent to second part of duodenum. 
Preparation of duodenum and excision of the affected portion with axial anastomosis 
in ordinary way. 

Convalescence smooth. 

Case 2. — F. AV., male, age 33. Indigestion for many years. Pain has no relation 
to food, but is worse if inteivals between meals are longer than usual. Xo vomiting. 
Trvo weeks ago awoke with severe abdominal pain, which was followed by copious 
111010:03 and by fainting. 

B.miuM ^lirAU. — Shows a persistent irregularity of first part of duodenum, and 
a residue in stomacli five and a half hours after the meal. 

Opcn.\Tiox. — Oct. IS, 1923. Paramedian laparotomy with retraction of the 
rectus muscle. A puckered ulcer on anterior wall of first part of duodenum, and 
a large one behind in second part, penetrating the pancreas. Preparation of'duo- 
dcniun according to usual technique. Stomach cut across just proximal to pyloric 
sphincter. In separating the second part of duodenum, the lumen had to be pene- 
trated by cutting round the margin of the ulcer on the pancreas. AATien normal 
duodenal wall was reached again, it was found that there was only sufficient to put 
in one row of sutures. Axial anastomosis between duodenum and stomach was 
therefore jicrformed. using one laver of penetrating sutures behind and the usual 
two layers of sutures in front. 

Convalescence proceeded without incident. 

Case 3.— E. C., male, age 42. Twelve years' history of indigestion with remissions. 
Uunplamts much worse for last six months. Pain one to two hours after food. 
\ omiting occurs arid relieves the pain. Exploration eight years ago in another 
iiospilal. but no lesion of stomach or duodenum found. ^ 

Bauium Muai..— Deformity of first part of duodenum. Small shadow persists 
here after stomach is emjity. ^ 
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Operation-.— Oct. 31, 1923. Median laparotomj- throiigli old scar. A larf'e 
mass present m posterior Avail of first part of duodenum, extending doAvn to second 
part. A large ulcer crater could be felt by inv-aginating the anterior duodenal Avail 
Avith the finger. ISIuch fibrosis of head of pancreas. Mesocolon dragged up in a fold 
and adherent to the mass. IMuch thickening of the gastrohepatic ligament. Separa- 
tion of lesser and greater omenta from prepyloric region of stomach. Dhdsion of 
stomach 11- in. proximal to jiylorus. The duodenum Avas then separated from the 
fibrotic pancreas and gastrohepatic ligament, the floor of the ulcer being left attached 
to the pancreas, Avhich necessitated incising into the lumen of the duodenum around 
the margin of the ulcer. Suture of duodenal stump. Anastomosis of open end of 
stomach to the first part of jejunum by Moynihan’s technique. 

ConA-alesccnec smooth. 

Case 4. — ri. P., male, age 3G. Indigestion for eighteen months in attacks, Avith 
free intervals. Hunger pains. 

B.ariuai Me.m.. — S tomach hAqiertonic, but there is delay in emptying time. 
ShadoAV of bulb indistinct. Pylorus more to right than usual. 

Operation. — Noa-. 29, 1923. Paramedian laparotomy AA-ith retraction of rectus 
muscle. An ulcer present on anterior Avail of first jiart of duodenum. Mobilization 
of duodenum by usual technique, folloAA-cd by excision of affected part together Avith 
the pylorus, and end-to-end anastomosis. This operation Avas performed Avithout 
dilliculty, as infiltration of the pancreas and gastrohepatic ligament ivas absent. 

Case 5. — F. G., male, age 55. Nine years' historj- of pain and vomiting after 
food (four to five hours). The indigestion has been continuous, Avith no completely 
free inten-als. 

Bariu.ai jSIe.ai.. — Findings not distinctiA-c : delay in emptying time. 

Operation. — J an. 9, 192-1. Paramedian laparotomy- Avith rectus muscle 

retraction. The folloAving jiathological condition Avas found at operation : scar 
on anterior Avail of stomach, about 1 in. from py-lorus ; large penetrating ulcer of 
duodenum on posterior Avail at junction of first and second parts, spreading into 
pancreas ; cicatricial contraction of AA-all of duodenum opposite to the ulcer, gh-ing 
rise to deep constriction. The duodenum Avas prepared in the usual Avay, but in an 
attempt to remoA-e the duodenum AA-ithout opening its lumen the common bile-duct 
AA-as cut right across. It is belicA-ed that the main pancreatic duct AA'as also seA-ered— 
though it could not be identified in the sclerotic mass AA-ithout further dissection— 
becausc, in the section of the duodenum remoA-ed, the papilla AA-as seen. A tube 
Avas inserted up the common bile-duct and introduced into the open end of the 
duodenum. The cut surface of the pancreas containing the seA-ered ducts AA-as 
implanted into this open duodenal end. The stomach Avas anastomosed to the 
jejunum, though a certain length of loop AA-as left, as there AA-ere adhesions bctAA-een 
the first part of the jejunum and the under surface of the transA-erse mesocolon. 

On the fourth day- the temperature rose to 101°, and on the fifth jaundice 
appeared, but the temperature had fallen to normal. It neA-er rose again. 
ninth day- the jaundice had disappeared, and from this date conA-alescenee proceeded 
Avithout incident. 

Case 6. — .1. B., male, age 45. Indigestion for fiA-e y-ears, Avith interA-als free 
from trouble, but AA-liich haA-e gradually- become shorter in duration. Pain occurre 
usually- one hour after food. Vomiting from time to time. 

Barium Meal. — Jluch delay- in emptying time of stomach ; eight-hour residue 
considerable. Deformity- of prepy-lorie shadoAA-, and a persistent fleck in region 
of first part of duodenum. Cap neA-er seen properly- filled. 

Operation.— J an. 10, 1924. Paramedian laparotomy Avith retraetion of rectus 
muscle. Puckered ulcer on upper AA-all of first part of duodenum, just bey-ond ic 
py-lorus, Avith much infiltration of gastrohepatic ligament. A number of adhesio 
betAveen gall-bladder and second part of duodenum. Pylorus and first par 
duodenum excised aecording to usual technique. There Avas a broad ad 
betAA-een posterior aspect of py-lorus and pancreas. Axial anastomosis be aa 
stomach and duodenum. 



DUODENECTO^^IY 


283 


Convalescence complicated by bronchitis during first few days following operation ; 
othenvise satisfactoiy. 

Case T. H. S., male, age 30. Histoiy' of indigestion with intervals of complete 

freedom for more than two years. The pain appears regiilarly about four hours 
after food. Pain made worse by exercise. Occasional vomiting. 

Barium jMeal. — I rregularity of pyloric shadow. Small four-hour residue. 

Operation'. — Jan. 31, 192-1. Paramedian laparotomy ivith retraction of rectus 
muscle. Ulcer on anterior wall of first part of duodenum, and another on posterior 
wall at beginning of second part. Considerable fibrosis of pancreas in neighbourhood 
of posterior ulcer. Duodenum freed by usual technique to a point beyond the situation 
of the ulcers, -ndiere it ivas cut across. Stomach di\'ided li in. proximal to pylorus. 
End-to-end anastomosis of stomach to duodenum u-ithout clamps. 

The bronchitis detectable before operation was lighted up, but the signs in chest 
had disappeared by the fifth day after operation. Convalescence othenvise uneventful. 

Case S.— C. L.. male, age 44. Attacks of severe indigestion, with free intervals, 
began six and a half years ago. The pain bears no constant relation to the taking 
of food. Vomiting occurs during the attacks. Xo hncmatemesis or melama, and 
appetite good. 

Barium jMe-vl. — S tomach empties in average time. It is hj'pertonic. Duodenum 
not visualized distinctly. Ulcer of lesser cun-ature suggested. 

Oper.vtion. — -March 13, 1924. Paramedian laparotomy with retraction of 
rectus. IMien the abdomen ivas opened, the duodenum was found to be completely 
embedded in adhesions, binding to it the gall-bladder, omentum, and liepatic flexure 
of the colon, .\fter separation of these adhesions, tliere ivere found to be a M'hite 
scar on anterior ivall of first part of duodenum ; a large ulcer on posterior -wall, 
adherent to pancreas : a stricture of the second part of duodenum ; and much 
infiltration of the gastrohcpatic ligament. By the usual technique the affected 
segment of the duodenum ivas excised and joined axially to the stomach. 

Convalescence uneventful. 

Case 9. — G. F.. male, age 29. Four years ago had severe attack of abdominal 
pain ivith vomiting. Ever since he has had constant indigestion, irith only a fevr 
weeks' relief. Pain tivo hours after food, followed by vomiting. Xo ha:ma'temesis. 

B,\riu.m ^Ie.^l. — Duodenum never seen properly filled ; six-hour residue 
considerable. 

Oper.vtiox. — March 20, 1924. Paramedian laparotomy -with retraction of 
rectus muscle. Small ulcer on anterior ivall of first part of duodenum and large 
sclerosed mass on posterior wall. Two adliesions between gall-bladder and duodenum. 
Stones felt in gall-bladder. Duodenum prepared in usual way, and ulcer-bearing area 
excised. End-to-end anastomosis betu'een duodenum and stomach, which was cut 
across about 2 in. from pylorus. Gall-bladder opened and three stones removed. 
Tube sewn into gall-bladder. 

Convalescence smooth. Bile drainage lasted for eighteen davs. 
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PAGET’S DISEASE OF THE NIPPLE. 

Bv Sir GEORGE LENTHAL CHEATLE, London. 

Bv describing tlic ’ivJiolc sections of the breast suffering from Paget’s disease 
of the nipple (Fig. 205), I add the ninth to those eight separate specimens 
already published in my iiapcr entitled “ Paget’s Disease of the Nipple ”, 
which appeared in The British Journal of Surgery, Yol. XT, No. 42, 
1923. It will be seen that the jircsent examjile demonstrates the same 
problems as those I described in the previous specimens. 



Fig. 20n. — ^VJioJe section natural size) of breast suffering from Paget’s disease of 
the nipple, a, extending between the lines h and A*, in a female, age 4G, married; b is 
the duct in Fi(j. 211 ; c is the duct in Fig. 200; d is a lobule in Fig. 208; c is a lobule 
in Fig. 210. The dotted lines at / and g indicate lobule sections of the same breast situated 
deeper in the gland than Fig. 205. but which have not been reproduced here; / refers to 
ducts and acini in Fig. 209, and gr to a terminal duct a in Fig. 207, wliich leads into the lobule 
in Fig. 208. There Avero no enlarged axillarj* lymphatic glands. 


There are in this specimen different varieties of primary carcinoma. For 
instance, in direct continuity with Paget’s disease on the surface is the primarj’ 
carcinoma in the duct [Fig. 206), which, in its structure, has no characteristics 
of Paget’s disease of the nipple. After appearing as a primary duct carcinoma, 
there is an interval in which the duct is free from disease until one of its 
terminal branches is reached at Fig. 207, where carcinoma of the duct is again 
obvious, and the duct terminates in a lobule the epithelium of which lias 
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r duct in which one of its'tcrmimU ■ t 

Ic.vi-i mto t)io lobule in Fiy. 20S. The duct *^*^inoma and 

' ' Carcinoma i^ nUo‘ seen at 6 “ ^ deeper part of the duct tj in 


Fi'7. 2 {Kk 
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undergone conversion into primar}'- acinous carcinoma (Fig. 208). In another 
duct (Fig. 200) is seen another primary duct carcinoma, more papillomatous 
in type tiian that in Fig. 206. There is aeinous careinoma in Fig. 210. 

Tliere is another example of similarity between this specimen and those 
previously published ; take the duct c in Fig. 205, which is part of the 
duct n in 1< ig. 207. A long interval of the duct is free from disease, ■which 
reappears in a terminal branch of it at b in Fig. 207. The distribution 







Fig. 20S.—Tho carcinomatous lobiile jnto 

■which the carcinomatous duct a in ' ‘ 

leads, and corresponding to d in -Oc. 


of disease in this duct is similar to that I described in this journal. 

No. 42, Fig. 216, in Avhich onl}’^ the upper and terminal parts of the due 

were carcinomatous. . 

My explanation of these facts is that the same agents that induced le 
primary carcinoma in the upper jjarts of these ducts found an easy patiua} 
in the dilated main ducts, and were arrested in the terminal branches, ^where 
they were able to act undisturbed. 
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Fig. 20C».— a small 
collection of carcino- 
matous terminal 
ducts and acini from 
/ in Fig. 205. Tlie 
epithelial cells in the 
ducts are infiltrating 
surrounding tissues. 


Fig. 210. — A car- 
cinomatous lobule 
the exact duct 
connection of 
which 1 was un- 
able to trace. The 
lobule is seen at c 
in Fig, 205. 
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Fig. 211 is a iiigher magnification of the upper part of a duct at h in Fig. 
205. Nearly all of the epithelium lining half of the duct has undergone malig- 
nant change at a. ' ^ 

The main problem that arose in the eight specimens previously described 
is apparent in this ninth specimen, i.e. : Can Paget’s disease of the nipple be 
described as a primary lesion and the changes in the breast as secondary? 



Fig. 211. — ^Tho duot 6 in F/.7. 205. 
Nearly all tlie epithelium has undergone 
carcinomatous change (o) in one half of 
the duct’s circumference. 


Or, can these changes be described as 
primary and Paget’s disease of the 
nipple secondary ? Or, can Paget’s 
disease of the nipple and changes in the 
breast have no connection vith each 
other ? 

I have no doubt that the changes 
in tlie breast arc secondary to the 
Paget’s disease of the nipple, for many 
reasons. For fuller information on 
these points, see my article referred to 
above. 

There arc three more points to 
which I must allude : — 

1. That there was no clinical sign 
of disease in this breast. The breast 
lesions could only have been detected 
by making microscopical sections of the 
whole breast. 

2. In all the lesions I describe, the 
epithelial cells are not desquamative in 
type, but they are ^dgorous looking 
cells which — like carcinoma cells — are 


living an independent existence and are not attached to anj'^ connective tissue 
base, through which other eiiithelial cells have spread in many parts. 

3. In the connecti-\'e tissue subjacent to the Paget’s disease of the nipple, 
there are no lymphatic vessels containing carcinoma cells. The caremoraa 
in the breast is too early for this occurrence. Hence lymphatic vessels con 
taining carcinoma cells can have nothing to do with the origin of the Paget s 
disease of the nipple. 
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THE TRANSPLANTATION OF THE FIBROUS TISSUES IN 
THE REPAIR OF ANATOMICAL DEFECTS.* 

By W. E. GALLIE and A. B. LeJEESURIER, Toronto, Canada. 

Among the advances which have been made in the science of surgery in the 
past ten years the transplantation of tissues from one part of the body to 
another has been one of the most important. Skin-grafting is an operation 
which has been studied thoroughly and which has proved of the utmost value 
in the treatment of wounds. The transplantation of bone has been a splendid 
addition to our means of promoting union in fractures, although the hopes 
of investigators that the transplants would continue to live intact have been 
doomed to disappointment. Transplanted bone dies because the bone-cells 
are so remotely placed in their lacunae that it is impossible for lymph to reach 
them. Only those cells which lie on the surfaces of the transplant and in 
the open mouths of the Haversian canals and which have not yet become 
enclosed in lacunae continue to live. Fortunately, the success of a bone-graft 
does not depend altogether on the survival of the cells, and despite the fact 
that most of the graft dies, it still serves as a valuable assistant in bringing 
about union in fractures. In the case of the fibrous tissues, however, there 
is no such peculiar arrangement of the cells ndthin impermeable walls. They 
lie irregularly scattered among the fibres and are so accessible that er-en after 
transplantation of the tissue they are able to get sufficient nourishment from 
the bathing lymph to survive the operation. Jlany im-estigators have 
reported that these tissues may be transplanted with the full expectation 
that tliey will continue to li\'e, and to live practically unchanged. 

Before embarking on the investigation which forms the basis of this 
])aper. Ave conducted a series of simple experiments on animals Avhich completely 
corroborated the findings of these investigators. The animals used were 
rabbits, and the experiments consisted of operations in which patches of 
fascia, tendon, and aponeurosis Avere excised and immediately scaati back 
in their original positions. The specimens AA'erc recovered at interr'als ranging 
from a few days to many AA'ceks. 

During the first fcAv AA'ceks the specimens shoAved the ordinary phenomena 
of iiAllauAmation. At first the blood-A'essels in the tissues surrounding the 
transplants Avcrc much engorged and the Avhole area A\-as covered AAith plastic 
exudate, t cry soon a thin transparent film developed OA-er the transplant, 
consisting of capillary blood-vessels and fibroblasts. This film rapidly 


no, Surgeons of England on 
. ' V u Gallic. Avas based on the material contained in this paper. The 
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increased in thickness, and, by the end of tlie tiiird week, had developed into 
a mass of spindlc-shai^ed cells and fd)res. The blood-vessels in this film 

increased in size at a correspond- 
ing rate until they could be seen 
u'ith the naked eye, running across 
the line, of suture. During this 
time the transplant remained alive, 
and showed, on microscopic exam- 
ination, very little change bevond 
a moderate oedema. Its outline 
remained distinct, without any 
evidence of invasion by new blood- 
vessels or connective tissue and 
without anN"^ leucocytic infiltration. 
The fibres and cells continued to 
stain well. (T'fga. 212, 213.) 

After the third week the in- 
flammatory phenomena gradually 
subsided. The hyperfemia and 
oedema slowl)' disappeared, and 
the film on the surface became as 
thin and transparent as the layer 
of areolar tissue on the surface of 
normal fascia. In specimens re- 
covered as late as a year after the operation there was jiothing to indicate 
that the cells or fibres had been 
changed in any wa}" or that their 
physiological value had been in- 
fluenced by the transplantation 
(h'fg. 2U). 

These experiments were re- 
peated manj^ times, and always 
gave the same results, with the 
exception that Avhen thick jrieces 
of tendon were transplanted ne- 
ci’osis sometimes occurred in the 
deeper portions. This can be pre- 
vented by making a number of 
longitudinal incisions in the trans- 
plant through which the Ij^mph 
may reach the cells in the interior. 

Thoroughly conrdneed that 
the fibrous tissues are suitable for 
transplantation and that they can 
be expected to remain unchanged 
for long periods of time, we turned 
our attention to a study of the purposes for which they' may be transplantc , 
and of the manner in which the operations must be performed to ensure the 



Fic. 213. — Fascial tianspiant recovered afler 
three iveeks. (High power.) a, Fascial tra^- 
plant ; b. Thick film of very vascular new areolar 
tissue on surface. 
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Fig. 212.— Xorinnl fascia and aponeurosis from 
rabbit’s back, sboiring arrangement of fibres and 
cells. (High power.) o, Vascular nrcolnr tissue 
on surface; h. Deep fascia of back; e, Aponeu- 
rosis ; d, Muscle. 
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desired results. From time to time reports of successful transplantations of 
fascia lata for the repair of anatomical defects have appeared in the medical 
literature, but as far as -vve knou' there have been no investigations of how 
these successes were accomplished, and no statement of the rules uhicli 
must be adopted to avoid the possibility of failure. That failures occur is 
unfortunately true, and they have been so frequent that the transplantation 
of fascia has never come into verj’ general use. In the treatment of large 
ventral hernias and of direct inguinal hernias, for example, the filling of the 
defects with patches of fascia lata has been often described : and yet one 
rarely hears, nowadays, of the operation being performed. 

The failures have been attributed usually to the supposed necrosis and 
absorption of the grafts. This explanation may in some cases be perfectly 
correct, for it is easy to imagine that if the transplants are placed in such a 
position that a free supply of 
lymph is not available, as, for 
example, in a mass of scar-tissue, 
necrosis and absorption might 
occur. The perfect regularity, 
however, with which success is 
attained in experiments on ani- 
mals, and the practically com- 
plete absence of failures which 
has attended our own clinical 
work, have led us to believe that 
necrosis of the transplant is not 
the real explanation of failure. 

Some years ago, in a study 
of the fi.xation of tendons to peri- 
osteum and bone, we were struck 
with the amount of jirecaution 
which must be taken to secure 
an adhesion of one structure to 
the other sulliciently strong to 
withstand ordinary physiological 
strain. Wc found that in attempting to prevent the deformities of infantile 
paralysis in the feet by fixing the tendons of the paralvsed muscles to 
the bone, it was necessary to bury the thoroughly scarified tendon in a 
groove or tunnel for a considerable distance before solid union could be 
assured. Further, the surfaces of the tendon must be held firmly in con- 
tact with the walls of the tunnel for six or eight weeks. If any of the 
details of the operation were neglected, such as the complete removal of the 
areolar coverings of the tendon, and the scarification of its surface, failure of 
the lixation was the invariable result. Histological examination of specimens 
recovered at a later date clearly showed that the fixation of the tendon to the 
bone depended solely on scar-tissue, and that unless this scar-tissue were 
continuous with the connective tissue in the interior of the tendon. throu<T]x 
wounds produced in its surface, and unless the section of tendon buried in the 
bone were from one to three inches in length, depending on the strain to 



Fig, 214. — Fascial transplant recovered after 
thirteen months. (High po^er.) o. Areolar tissue 
OP surface ■with normal blood-supply ; 6, Fascial 
transplam. 
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M'Jiich the tendon M'onld be subjected, the scar-tissue always gave way or 
stretelied, and the dcforinit}' recurred. These observations caused us to 
suspect that tlic failures following the transplantation of tendon and fascia 
might be accounted for in a similar way, and ultimately led to a series of 
exjjcriments on animals which have amply confirmed the suspicion. 

The fii-st series of e.vperimcnts was concerned with the simple healing in 
the fibrous tissues. Incisions were made longitudinall}'^ and transversely in 
tendon, fascia, and aponeurosis, and sutured in various ways with catgut and 
fine silk. The sjoccimens were rccor-cred at intervals. IVhen the line of 
incision was subjected to \'eiy little strain, as in the longitudinal splitting of a 
tendon or of the fascia lata, the wound healed perfectly, and in a few months 
could not be found eitJier by naked-eye or microscopical examination. When 
the ordinary movements of the animal, however, caused a strain upon the 
line of incision, very different results were produced. Sometimes, as in 
longitudinal incisions in the middle line of the abdomen, the scar which formed 
was only slightly stretched. In others, as in transverse incisions through 
tendons and aponeuroses, the wound gave waj’’ completely and was covered 
only^ by the stretched-out areolar membranes which are normally on the 
surfaces of these structures. If the edges of the incision were simply drawn 
together into edge-to-edge apposition with an absorbable suture, the tendency 
to separation \vas greatest ; but even when silk was used, although the amount 
of scar-tissue was increased, the stitches frequently cut out and the wound 
stretched open. This tendency to opening of the wound was veiy decidedly 
lessened by scraping off the areolar sheaths, and overlapping the edges. The 
scraping of the surfaces was of the utmost importance, as without it the 
simple overlapping did no good whatever, illicroscopical examination showed 
that wdien the, sheath was scraped away tJie overlapped edges healed by a scar 
which was intimatel)'^ attached to them, rvhereas, when the areolar tissues 
were left in place, the healing simply consisted of a light adhesion of the 
ai’eolar tissue on one edge of the wound to that on the other. Even w'hen 
these precautions ^\'ere taken, however, if the grounds were subjected to severe 
or long-continued strain they frequently^ opened up. 

These observations made on animals agree fully' with clinical exjrerience. 
Examples of defective healing in wounds of the fibrous tissues are readi v 
available. Thus, subcutaneous tenotomy', which at one time was ^'ery general }’ 
employ'cd, has been demonstrated to be a dangerous operation owing to t ie 
tendency' of the scar which forms between the ends of the tendon to stietci. 
It has been replaced, almost completely, by' some other form of ten on 
lengthening. The frequency' of hernia through incisions in t.he linea semilunaris 
has forced the abandonment of this approach to the abdominal cavity'. 
the uncertainty' attending attempts i to close large umbilical and post-opera ne 
ventral hernias is too well known to admit of doubt in regard to the na ure 

of the healing. i . tpr 

A second series of extieriments was devoted to a study of the cnaiac 
of the healing which takes place between transplants and the tissues to v ic 
they are sewn. In one group patches of fascia rvere removed from the 
backs and sewn into place again by the various methods used in c\ery 
surgical practice. In another group segments of tendon were cut lee 
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similarly replaced. The specimens ^vere recovered as before at regular intervals 
up to many months. 

A study of the specimens obtained in these experiments confirmed 
completelv our suspicions as to the cause of failures after transplantation of 
the fibrous tissues. Healing of a transplant to the tissues to which it is sew n 


takes place exactly as in the 
healing of a simple wound of 
the fibrous tissues. The fact 
that the transplant has been 
cut free from the circulation 
appears to have no influence 
on the character of the heal- 
ing. If the line of contact 
is under only slight tension 
satisfactory union occurs, but 
if the scar is subjected to pro- 
longed or severe strain the 
line of suture opens up and 
the final result is a failure. 
Simple cdge-to-edge suture of 
fascia or aponeurosis and end- 
to-end suture of tendon give 
the highest percentage of fail- 
ures. Careful scraping and 
overlapping of the edges which 
are in contact greatly increase 
the strength of the union, but 
even here the success of the 
operation depends entirely on 
the strain to which the line of 
suture is subjected. Non- 
absorbable sutures add to the 
strength of the union by in- 
creasing the amount of scar 
tissue and by supporting part 
of the strain themselves, but, 
as in the case of simple wounds, 
they frequently cut out and 
the same result follows as 
when absorbable sutures are 
iised. {Figs. 215, 21C.) 



Fig. 215. — Drawing of patch-transplant of aponeurosis 
recovered after thirt^n months. At the operation the 
transplant was accurately sutured all around its edge to 
the normal aponeurosis. Union has taken place by the for- 
mation of weah scar-tissue which has stretched consider- 
ably. o. Aponeurotic transplant ; 6, Thin film of new 

tissue uniting a and c : c. Edge of normal aponeurosis. 


lu a third series of experiments we investigated the healing of transplants 
of tendon and fascia to bone. The results indicated that the nature of the 
healing is exactly similar to that which occurs when a tendon is transferred 


to a new insertion. If the trans])lant is simply semi to the periosteum, or 
placed under it. or laid in a groove in the bone for a short distance, it veri- 
soon pulls away after strain is applied, owing to the weakness of the scar- 
tissue which forms the bond of union. To make certain of a permanent 


a 


b 

c 
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fixation it is necessary to scarify the surface of the transplant and to place it 
in close apposition with raw bone for a considerable distance, from one to 
three inches, depending on the anticipated strain. If it is intended to bury 
the tendon in a groove, the most certain method of fixation is to split it into 
several tails and to pack it into the groove along with slivers of the bone 
removed with the gouge. TIic periosteum is sewn over all. In this way the 
surfaces to which adhesions will take place are greatly increased and the scar- 
tissue is carried into the deptlis of the transplant. The most generally useful 
method of fixation, however, is to pass the end of the transplant, which has 
been split into tails, through a drill-hole in the bone, and to fix it there bv some 
form of absorbable suture which will hold it in place till healing occurs. 


C 



Fig. 2l(». — Line of union between aponeurotic 
transplant and normal aponeurosis after thirteen 
months. (Higli power.) n. Aponeurotic transplant ; 
6, Normal aponeurosis ; c, New scar-tissue between 
the two. 


These simple experiments 
harm been useful in fixing our 
attention on the weak point of 
the usual methods of filling ana- 
tomical defects witli transplants 
of the fibrous tissues. Evidently 
edge-to-edge suture of aponeu- 
rosis or fascia should only be 
done udiere the tissues can be 
brought together without tension, 
and where the subsequent physio- 
logical strain will be slight. It 
will be rare indeed to find an 
occasion in which this method 
will be useful in sewing in a 
transplant. The e.xperiments in- 
dicate that, in practically all 
cases where transplants are re- 
quired, it is necessary to overlap 
the edges freely and to scrape 
and scarify the surfaces whicli 
are placed in apposition, before 
finn healing can be expected. 


Silk or linen rvould appear to be the suture material of choice. 

The objections to these refinements of technique are considerable. In 


the first place, many surgeons, in common with ourselves, hesitate to use 
non-absorbable sutures owing to the frequency Avith Avhich they^ set up late 
irritation. In the second place, the operation is made long and difficult, and 
the additional handling of the tissues adds to the chances of infection of the 
Avound. And, lastly^ the precautions by^ no means eliminate the possibility 


of separation of the AA'Ound, as. after all, the union is dependent on scar. 

In thinking oAmr Amrious means of getting rid of these objections, it 
occurred to ' us that it might be possible to eliminate the jAatch-transplant 
altogether, and replace it by liAung sutures made from fascia lata. To test 
this idea, a series of experiments AA'as performed in AA’hich strips of fascia a 
quarter of an inch Avide and about six inches long AA’ere remoA'ed from me 
rabbits’ backs, and, after being threaded on a needle, Avere used to scav together 
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the edges of the gap left by their removal. The edges were not drawn into 
apposition but were left apart, so that the M'hole strain would eome on the 
suture and not on any scar-tissue which might form in the line of union. To 
test the effect of the operation on the strength of the sutures, we made a rough 
estimate, by means of a special machine. 


of their tensile strength at the time of 
the operation and again .when the speci- 
men was recovered. We also studied the 
question of stretching or contraction of 
the suture by attaching to it at accurately 
measured intervals two black silk threads 
to act as markers. The distance between 
these markers was measured again when 
the specimen was examined. The speci- 
mens were recovered at intervals from 
a few days to two years after the 
operation. 

The changes which occurred in the 
sutures agreed accurately u-ith those 
already described in the case of patch- 
transplants. A few days after the 


V/ .'A',, 
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Fic. 217. — Drawinp of Imng suture 
of fascia, recovered three weeks after 
its insertion in rabbit’s back. On the 
upper stitch are shown the two black 
silk markers used to test the effect of i 
the operation on the length of the * 
suture. Dilated blood-vessels can be ' 
seen traversing the area in the areolar 
film wliich forms over the suture. 


H operation the surrounding tissues were 

B ' I i. ■ hjqjcrscmic and the whole area was 

Bx > ' ,■ covered with a thin layer of exudate. 

1 ^; ■ ' B The suture was distinctly swollen. At 

|-|||^ jjj the end of a week minute new blood- 

vessels could be seen spreading through 
the film on the surface of the suture ; 

Fig. I'lS.— Drnivinir of imn;: suture of these increased in size until towards 
fn-cit, rccoveretl thirteen weeks after iiisor- thc cnd oF thp fhiVrl ^ v. i_- i 
t ion in rabbit s back. The .*:utiirc U now a ^ third ^\eck. bv whlch 

of exudate had been 
com erted into ordinary areolar tissue. 

,1.0 „co.„c-l,„leo ,l,o 
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of the tliircl week sliows tlie suture folded loosely together and completely 
surrounded with areolar tissue, which extends inward among the folds like 
the stroma of one of the glandular organs. The eells and fibres of the suture 
itself remained unehanged. During the succeeding weeks the inflammatory 
reaction subsides and the oedema disappears. The suture shrinks until it 
appears like a glistening white tendinous cord. In longitudinal section it 
looks like normal fascia, and in cross-section it closely resembles tendon. 


The folds are now so 
closely pressed together 
that they can be scarcely 
recognized, and the pro- 
cesses of areolar tissue 
which extend among the 
folds ha^•e become so 
thinned out as to resem- 
ble the noi'inal connec- 
tive-tissue stroma of a 
tendon. Surrounding the 
whole is an areolar film 
from which the stroma 
with its blood - vessels 
passes into the cord. 
Specimens recovered 
after the lapse of many 
months appear to have 
undergone no further 
change. No stretching 
or contracture occurs, 
and the strength of the 
suture is approximately 
the same as at the time 
of operation {Figs, -h' 
225 ). 

The effectn-eness ot 
strips of fascia as sutures 
is fully demonstrated by 
the specimens. It nP' 
jjears to be necessaiv 
onlj'^ to anchor the suture 
securely at its tAVO ex 

tremities and to make sure of getting The superiov- 

the faseia to hold them permanently ''' over linen, 

itv of the mture over absorhable “ f “ l.inev to eat oat 

silk, or silver tvire it ;Lse ^ 

or to set ujr irritation of any • ..ppUip nasses throimh them, 

edges of the defect at the ^ tissues as living mitures appears 

The idea of using strips of the fibi patch-transplants, 

to have solved the uncertainty which attended the use pat 



919 Drawing of living .suture of faseia, recovered tvo 

yeaJs aft-efinseS in rabbit’s'’ back. It does not appear to 
have been changed by the lapse of time. 
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Fig. 220. — Cros^-^ect ion of portion 
of .fascial suture after three iveeks. 
(Lo^^’ power.) o. Folds of fascia ; b, 
New connective tissue surrounding 
the whole suture and extending into 
the spaces between the fascial folds. 




Fig. 221. — Higlupower photo- 
graph of same section as shown in 
rig* 220. The cells of the fascia are 
stained well, the outline of each fold 
is distinct, and there is no invasion of 
the fascia itself by new tissue, a. 
Folds of fascia ; 6. New tissue between 
the folds. 


Fic. 222. — Cross-section of fascial 
suture .after six weeks. (Low power.) 
The suture is now a rounded cord. 
Tiic scpnnite folds can no longer be 
distinguished, and the new tissue 
between them is represented merely 
by narrow trabeculae of connective 
tissue, n, I^oundcd cord of fascial 
suture ; fc, Vascular areolar tissue. 
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Fig. 223. — High-power photograph 
of same section as shown in Fig. 222. 
a, Connective tissue between the folds 
of fascia ; b. Fascia, which is obviously 
alive and resembles normal fascia ie 
cve.*^' ^vav. 



Fin. 224. — Longitudinal section of 
fascial .suture after six weeks, showing 
tho persistence of the normal parallel 
arrangement of the fibres. (High 
power.) 





Fig. 225. — Cross-section of fascial 
suture after two years. (Low power.) 
Tt is still in the form of a [rounded 
cord, and shows no appreciable change 
from the six-weeks’ suture depicted 
in Fig. 222. 
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In the latter the -whole success of the operation depends on the character of 
the healing of the transplant to the tissues to which it is sewn, whereas, m 
the former, this doubtful factor is ' completely removed and the whole test 
of the effectiveness of the operation falls on the transplant itself. If this 
lives and remains unchanged, and experimental evidence seems to demonstrate 
this, there is no reason why a great variety of anatomical defects should not 
yield to fibrous tissue transplantation. 

CLINICAL APPUCATIONS. 

Since the commencement of our experiments, we have had ample oppor- 
tunity, both in military and ci-^’ilian practice, to test clinically the principles 
outlined. For purposes of description the cases may be grouped as follows : 
(1) I/ijurics 1o Tendons; (2) Injuries io Ligaments: (3) Certain Uminited 
Fractures; (4) Paralytic Deformities; (5) Facial Paralysis; (6) Ptosis of 
Viscera ; (7) Hernia. 

1. INJUBIES TO TENDONS. 

Of these we have had a great variety, usually wounds of tendons which 
have failed to unite and in which contracture of the muscle has made it 
impossible to bring the ends of the tendon into apposition. The cases include 
several in which trans\-erse wounds on the palmar aspeet of the wrist have 
divided all the structures from the skin to the bone. The majority, however, 
have been cases of ununited wounds of one or more important tendons. How 
these cases shall be dealt with depends on the amount of strain the tendon is 
normally called upon to withstand. To fill the gap with a transplant of 
tendon or fascia placed in neat end-to-end apposition seems to us to be too 
uncertain a method to merit consideration. Failures or partial failures owing 
to stretching of the scar are very frequent. The strength of the union can 
be increased by bevelling the ends where they are in contact and thus enlarging 
the area of the raw surfaces which are opposed to one another. Since the idea 
of living sutures suggested itself, however, we have employed these on nearly 
all occasions. An example will illustrate the manner of their use. 

.A butcher was admitted to hospital with a marked disability of the hand 
which had resulted from a knife wound, si.x months prerdously, through the 
thick of the thumb. The flexor longus pollicis had been severed, and the cut 
ends were widely separated. The ends of the tendon were exposed by two 
incisions, one along the inner border of the short muscles of the thumb, and 
another above the wrist. They were drawn together as closelv as possible, 
hut a gap of three-quarters of an inch still persisted. A thin strip was then 
cut from the tendon of the palmaris longus. about four inches in length and 
one-sixteenth of an inch thick, and threaded on a needle. It was tfed into 
the needle with fine silk, and a catgut ligature fastened around its terminal 
end to prevent fraying. Without freshening the ends of the severed tendon 
m any way they were woven together with the living suture, much as one 
splices a rope. or. better, laces a leather belt. The suture was first anchored 
m the cud of the tendon nearest the muscle by passing the needle into the side 
and out of the end of the tendon and then through the tail of the suture. In 
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this way a firm slip-knot was made which could not cut out owing to the scar- 
tissuc on the end of the severed tendon. The suture was then carried backward 
and forward across the gap, making sure to get a good grip of the ends of the 
tendon, until the suture was used up. It was finally anchored by splitting 
the tail into two strands and tying them together in a triple knot around one 
of the loojis of the suture. The knot was secured against untying b3' transfixing 
and tj’ing it u-ith a catgut ligature. The jjatient commenced active movements 
of the thumb in three weeks, and returned to his work in two months. It is 
now lour j^cars since the operation, and he has perfect function in the thumb. 

The ad\’a2itages Avhich we see in the metliod are several. In the first 
jDlace, it is simple and casj' of e.xecution. In the second place, it allows the 
cut ends of the tendon to be drawn together under strong tension, and thus 
restores the muscle as closelj’’ as possible to its normal length ; this is of 
importance if the normal power and range of motion are to be restored. And 
lasti}’. it eliminates the element of chance which attends healing bj’^ scar-tissue, 
and places the whole rcsponsibilit}’’ for union upon the transplant itself and on 
the manner in which it is u'oven into the ends of the tendon. 

Injuries to Tendons which normally are Subjected to great Strain.— 

Ligamentum Paicihv . — While the method described above has proved per- 
fecth'^ satisfactory in bridging gaps in ordinarj' tendons such as those of the 
forearm, we ha\’e hesitated to trust to it in wounds of such poAverfuI tendons 
as the ligamentum patellae. Of this latter condition we have had four cases ; 
one in which the tendon had been ruptured at its middle, about a year previously, 
bj’- a fall on an iron radiator ; one in which the tendon had been evulsed 
from its insertion and failed to unite to the bone after prolonged fixation ; one 
in which the tendon had not united firmlj' after suture with catgut following a 
transverse operative incision into the knee-joint ; and one in which the tendon 
had been forcibly torn from the patella, carrying Mu'th it a small flake of the 
bone. Each of the cases came into our hands a year or more after the accident, 
and showed such a degree of disabilit}'’ through absence of power to extend 
the knee that operative treatment was required. In all of the patients the 
patella was held high above the condyles of the femur and there seemed to be 
little prospect of drawing it down to its normal position. We were consequently 
faced with the necessitj'^ of bridging a gap with a transplant and at the same 
time making the repair so strong that it would withstand ti'emendous degrees 
of strain. After some consideration an operation was devised which has proved 
satisfactory in all four cases and can be employed equally well in all types 
of the injury. 

Through an S-shaped incision on the front of the knee-joint, the patella, 
the remains of the injured tendon, and the tubercle of the tibia are freelv 
exposed. The pieces of the tendon are split longitudinally in the middle line, 
from the patella to the tubercle. With a A-in. drill two holes are borec 
through the patella from the upper to the lower border. At the upper border 
these drill holes are about one inch apart, and at the lower about half an inc i. 
At the lower border, therefore, when the drill has passed through the bone, 
it enters the remains of the ligamentum patellm. It is pushed steadily 
until its point appears in the median incision in the old tendon. A f-in. dn 
is now applied to the tubercle of the tibia, and a deep hole is bored obliquely 
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downward into the bone. A fz-m- dr'U is then applied to points on the internal 
and external surfaces of the tibia about an inch below the hole in t e tu erc e, 
and holes are bored which incline obliquely upward to meet the large hole 
in the depths of the bone. At this stage the patient is turned on his side and 
the tendo Achillis of the same leg exposed. A segment of this tendon 
composed of half its thickness and about seven inches long, is removed and 



FU! — Drawinf: of operation for the repair of ruptured lipamentura patelia?. 
o. Seement of tendo .\chillis dranra throush holes in patella and tibia b. Kangaroo sutures 
which fasten the transplant in place until firm healing occurs. 

siilit into two equal parts. All areolar tissue is carefully scraped awav and 
—from above downward— the transplants are threaded through the holes in 
the iwtella into the large hole in the tubercle of the tibia and out through 
the small holes in its internal and external surfaces. The patella is th*’ 
dragged dotvnward with sharp-hooked retractors as far as it can be induced 
to come, and the new tendons are pulled taut and sutured together and to th 
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neiglibouring periosteum witli kangaroo tendon. This suturing must be done 
thoroughly, as upon it depends the anehoring of the patella until the new 
tendons beeome firmly healed to the bone. As the total eross-section of the 
transplanted tendon is eonsiderably less than that of a normal ligamentum 
patelhc, ive have thought it vise to give additional strength to the repair by 
bridging the gap in the old tendon by a living suture made from the tendon 
of the plantaris longus, or, if the rupture has taken place at the attachment 
to the tibia or patella, b}' weaving the li^•ing suture into the end of the tendon 
and through the holes in the bone. The old and new tendons are finally sewn 



Fig. 227. — Photographs (a, 6. c) of patient operated upon five years ago for rupture 
of the ligamentum patellce. They show the range of voluntan,” movement to be normal, 
and gi\'e some idea of the power in tlie extensors. 


together into a compact mass with catgut. {Fig. 226.) The limb is encased in 
plaster-of-Paris for about eight weeks, after which acti^'e movements are begun. 

TJiis operation has so far proved entirely satisfactor 3 ^ All four patients 
are workmen who are engaged in laborious occupations. The first patient, a 
bricklaymr, was operated on five years ago. The others were operated on 
four, two, and one j'^ear ago respectivel}'^. They have no disabilities whatever. 
{Fig. 227.) 

Rupture of the Quadriceps Tendon . — There have been two cases of rupture 
of the quadriceps tendon at its attachment to tlie patella, which had at first 
seemed to be healed firmly, but in which the sear ultimately’^ became stretched. 
These were treated bj’’ suturing the end of the tendon to the patella with severa 
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mattress sutures of fascia lata. Tliej' ivere woven securely into the tendon 
and then passed through vertical holes in the patella. The ends were woven 
into each other and sutured with catgut. No preliminary dissection of the end 
of the quadriceps was done for fear that it might lead to cutting out of the 
sutures. These patients have been walking for about a year and have no 
disability. 

IJminited Woinids of ike Tendo AchiUis . — ^This not very uncommon 
condition lends itself well to treatment with l^^•ing sutures. The tj-pe of 
operation required will depend on the nature of the injury, but the presence 
of the plantaris tendon in the neighbourhood makes the problem easy. This 
tendon makes an ideal suture, as it is so slender that it may be used in place of 
catgut to sew together the freshened ends of the tendo Achillis if these can be 
overlapped, and it is so strong that it may be used to bridge a gap when 
the ends of the se^'ered tendon cannot be brought together. 

Our first patient was a young man who had received a wound in the 
middle of the tendo Achillis some months previously, and in whom the scar 
had become so stretched that he had no power to plantar-flex the foot. The 
operation consisted of a dissection of the ends of the tendon, with removal of 
the scar, so that they could be overlapped. They were then sewn solidly 
together with sutures made by splitting the plantaris tendon into two strands. 
The result was excellent. 

■We have at present under observation a patient who two years ago 
ruptured his tendo .A.chillis at its attachment to the os calcis. He was treated 
by prolonged fi.xation of the foot in the equinus position, but the subsequent 
strain of walking separated the tendon from the bone or so elongated the scar 
that the plantar-flexor power of the foot was lost. We propose to repair the 
defect by.'splitting the tendo Achillis as in a tendon-lengthening operation and 
using half of it as a free transplant. This Avill be passed through a hole in the 
os calcis and anchored there with catgut. The two halves of the tendon will 
then be sewn together with a 3-in. to 3l-in. overlap. If it seems advisable 
the ])lantaris tendon will be used as a living suture to reinforce the repair. 

Up to the present all the cases of injuries of tendons that have been 
treated with transplants of tendon or fascia had been under treatment for 
several months before operation. We have not had occasion to treat a case 
at the time of the accident, U e are so convinced, however, that the healing 
of such structures as the ligamentum patella; and the tendon of the quadriceps 
is unlikely to prove sulficiently strong to stand the strain of normal activity, 
that, when the occasion arises, we shall attempt to repair the damage imme- 
diately by some form of fascial transplant or bv living suture. 

2. INJURIES TO LIGAMENTS. 

Habitual Dislocation of Patella. — It is rare that injuries to ligaments 
require operative treatment. Yet in ligaments, as in tendons. firm\ealing 
{Iocs not alw.ays take jflacc. .As a result, dislocations are likelv to recur and 
become exceedingly troublesome. Our attention was first drawn to the 
condition in 1017 when a soldier was admitted to military hospital with a 
lateral dislocation of the patella. His history was that a year previously the 
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patella had been dislocated during a collapse of a dug-out. The treatment had 
consisted of immobilization of the limb in full exteiision for several weeks. 
Two months later the displacement reeurred during sudden bending of the 
knee. A plication of the inner portion of the capsule with catgut was then 
performed, but within four montlis the dislocation had recurred again. After 
this last recurrence it was found that the patella would slip outward over 
the condyle as soon as the pressure of the hand ivas removed from it. In 
view of this, further treatment was abandoned. When he came under our 
observation the patella was l3'ing on the lateral aspect of the lower end of the 
femur and coidd not be dislodged from this position. The man walked onlv 
with crutches, and complained of great pain whenever the joint was moved. 
The cause of the recurrence of the dislocation was the marked degree of 
knock-knee which was present. 

The following operation was performed : The patella was freed of 
adhesions bj' dissection and forcibly lifted back into the intercondylar notch. 
Through a r’crtical incision on the inner side of the joint the inner border of 
the patella and the internal condjde were e.xposed. A transverse, hole was 
then drilled through the widest portion of the patella rvith a ^-in. drill, and 
two other holes, separated bj' about an inch, were bored in the internal condjde 
so that they met in the depths of the bone. A segment of the tendo Achillis 
composed of half its thickness and about seven inches long was then removed 
and passed through the hole in the patella, into one of the holes in the cond)de, 
and out of the other. The patella was drawn as far inward with a hooked 
retractor as it would come, and the new ligament was drawn taut and anchored 
to the patella and the condjde with kangaroo sutures. The wounds were 
closed and the limb encased in plaster-of-Paris, wdiich was moulded against the 
outer side of the patella to pre^'cnt recuiTence of the displacement if the sutures 
should loosen. Massage and movements were commenced in about seven 
weeks, and after three months the patient was discharged cured. He was 
examined a few months ago, six jmars after his operation, and reported that 
ever since he ivas discharged from hospital he has been at rvork without 
disability as a motor mechanic. During flexion and extension of the knee the 
new ligament can be felt and seen standing out like a rvhip-cord betrveen the 
patella and the condjde. (Ftg. 228 .) 

Habitual dislocation of the patella is much more common than we had 
supposed. Since the operation just described we have seen seven cases, al 
occurring in girls and jmung -women, wdthout anj’^ predisposing cause other 
than relaxed ligaments. It is an exceedingly annoying condition, as the 
displacement is liable to occur most unexpectedlj% and always produces grea 
pain and sometimes serious falls. Manj'' operations ha-i'e been designed to 
overcome it, but ferv have been completely satisfactory. 

One method in particular deserves criticism, namelj^ plication o le 
capsule. When one remembers the nature of the healing that occurs in 
wounds of the fibrous tissues, the futility of pleating an uninjured ligamen , 
such as the capsule of a joint, with catgut sutures, must be apparent. o 
illustrate this point we did a fe\v experiments in which the fascia of the ac ' 
in rabbits was plicated wdth catgut and various other suture materia s. n 
some the areolar covering was left undisturbed, but in others it was care u y 
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scraped a^vav and the fascia scarified. Invariably the folds disappeared after 
a few weeks and nothing was left to indicate that any operation had been 
performed. Plication of the fascia with a Ihmg suture, on the other hand, is 
permanent, and suggests at once that if one desires to plicate the capsule ot 
a joint a suture of tendon or fascia lata should be employed. 



Fifi. 22S. — Drawing of operation for recurring lateral dislocation of the patella in which 
Croat force recpiired to prevem the displacement, a. Segment ot tendo Achillis passed 
through holc-< in the patella and irtemal condyle and fastened in place with kancaroo sutures. 


For liabitiial dislocation of the patella, however, we have not trusted to 
]ilication of the capsule, as it is such an easy matter to tether the patella to 
the condyle without disturbing the ligament. The operation resembles that 
jicrformcd on the soldier described above, except that fascia lata is substituted 
for the tendo Achillis. Through two short incisions, one on either side of the 
jiatclla. two holes are drilled transversely through the bone. Through another 
short incision over the internal condyle two holes are drilled into the femur, 
VOL. xu.—.vo. .io. 21 
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which meet in the depths of tlie bone. A strip of fascia lata, half to tliree 
quarters of an inch in width and ten inches long, is obtained from the lateral 
aspect of the thigh and firmlj’- ligated at each e.xtremitv with stronir silk With 
the assistance of the silk the strip of fascia is drawn from without’ imvard 
through the holes m the patella so as to form a loop along its outer border. A 
pair of artcr,v clamps is then jiasscd subcutaneously from tiie incision over 



Fig. 229. — ^Drawing of operation for liabitual dislocation of the patella, o, Strand of 
fascia lata, half an inch wide, passed through holes in the patella and internal condyle and 
fastened with catgut. 


the condyle to the incision on the inner side of the patella, and the ends 
of the fascia are drawn through the subcutaneous tunnel. Again utilizing 
the silk, the ends of the fascia are drawn through the holes in the interna 
condvde and pulled sufficientlj’’ taut to hold the patella firnih^ inward. The 
overlapped portions of the fascia are then freed of areolar tissue and uoien 
through one another once or twice and sutured together with catgut. The 
silk ligatures are finallj’’ removed and the wounds closed. A plaster bandage 
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is applied from the toes to the upper portion of the thigh with the knee in 

full extension. {Fig. 229.) j.- r i. 

The subsequent history of these seven patients has been satistactorj . 

l^Iovements of the knee were commenced after six weeks, and within a tew 
weeks more the function of the joint was normal. In none of the cases has there 
been a recurrence of the dislocation. 



Klfi. 230. — Dranjiig of operation for repair of imunitcd fracture of patella in which one 
oi the fntciuent'! is a mere flake of bone. o. Hea^-j- riitiire of faj;eia lata passed vcrtieallv 
through the patella and transversely through the licamcntum patellte. 


Recurring Dislocation of the Shoulder. — The observation that filirous 
structures sucli ns the capsules of joints may lie plicated successfullv, if narrow 
sviturcs of fascia lata arc used, suggests at once that recurring dislocation of 
the shoulder might be effectively treated by this means. Unfortunatelv the 
unit opportunity wc have had to try the method occurred at the verv coin- 
iiu'iiecmcnt of our exporimonts with living sutures, and our operation was 
i cry imjierlcctly jicrformed. Recurrence of the dislocation was prompt. lYe 
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are still of the opinion, liowcver, that the method might be useful in cases 
M-hich are dehnitely the result of relaxation of the eapsule of the joint. 

3. UNUNITED FRACTURE OF THE PATELLA. 

I he sneeess of the operations on the ligamentum patellae ahead}" referred 
to led us to apply a similar method to cases of ununited fraeture of the patella 
in ■which the bones could not be brought together, or in which the fracture 
had occurred so close to tiie upjier or lower boi’der of the bone that it seemed 
unlikely that an operation designed solely to induce union in the fracture 
would provide sufTicient strength to withstand the normal strain. In the 
lormcr the fragments were drawn as closely together as they would come, and 
were held in this position by a heavy loop of fascia lata passed through drill 
holes. The ends of the loop were freed of areolar tissue and woven through 
one another and sutured with catgut. By this means the continuity of the 
(juadrieeps was established and a considerable portion of the normal extensor 
power restored. 

In the ununited fractures close to the upper or lower border of the patella, 
the di'ill holes ivere made in the large fragment only, and a loop of fascia was 
drawn through the quadriceps tendon or the ligamentum patellae through a 
transverse tunnel made with a narrow knife. Tlie presence of the small flake 
of bone on the end of the tendon prevented the loop from cutting out. One 
case will illustrate the effectiveness of this operation. The patient was a 
tall young man, weighing 250 lb., who liad fractured his patella some months 
pre^"iously through the lower tip of the bone, with wide separation of the 
fragments. He had been treated b}" placing the limb on a posterior splint, 
but no union had taken place. He Avas seriously handicapped b}" inability to 
extend the knee. The o])ei’ation consisted of bringing the freshened surfaces 
of the fragments together and inserting a loop of fascia lata, one inch in width, 
through two '\"ertical holes in the upjrer fragment and transversely through the 
ligamentum patellae just below the lower fragment. The transverse rent in 
the lateral expansion of the quadriceps tendon and the capsule of the knee 
was closed Avith a liA"ing suture of fascia tlireaded on a needle. A complete 
cure resulted. (Fi^- 230.) 

4. INFANTILE PARALYSIS OF THE SHOULDER IN SMALL CHILDREN. 

In infantile paralysis inAmhdng the shoulder gii'dle, but sparing the 
trapezius, no better operation has been deA"ised than arthrodesis of the shou c er 
joint. In small children, hoAvcA^er, it is impossible to ankylose the joint OA\mg 
to the relatiA"ely small amount of bone in the articulating surfaces. In sca era 
such children Ave haAm materially improA'ed their condition by 
acromion process to the greater tuberosity of the humerus Avith strips o 
lata. These strips Avere passed through holes in the tAVO bones an ra"*' 
sufficiently tight to hold the humerus in moderate abduction. II 
healing had occurred the patients AA'cre able to abduct and raise t le mmeu 
bj" means of the trapezius. The method is limited in its application, ® ’ 

as there is no great reason Ardry these patients should not Avait ti t re oi 
entering into the shoulder-joint haA"e dcAmloped sufficiently to. alloAA a succes 
arthrodesis. 



TEAMS' SPLAJTTATION OP FIBROUS TISSUES 309 


5. FACIAL DEFORMITIES. 

In the field of plastic surgery, particularly in that of the face, the principle 
of living sutures may prove of value. It has been used witir excellent results 
by our confrere, Dr. W. W. IVriglit, in the treatment of congenital ptosis 
of the ej'elids. In this 
ojjeration two strands 
of fascia lata about one- 
sixteenth of an inch wide 
are threaded on curved 
needles and tied in as 
already described. A needle is at- 
tached to each end of the suture. 

A horn plate is placed beneath the 
eyelid and two small puncture 
wounds, as shown in Fig. 231, are 
made through the skin at A and C 
with a sharp-pointed tenotome about 
6 mm. above the margin of the lid. 





Fig. 231.^ — Diagram of operation for con- 
genital ptosis of eyelid in which the lid is 
permanently suspended from the occipito- 
frontalis with narrow sutures of fascia lata. 


A transverse incision B D, 1 cm. 
long, is made just above the brow. 

One needle is now entered at A and 
carried upward subcutaneously to 

emerge at the nasal extremity of the incision B D. The other needle is then 
entered at A, passed under the skin, brought out at C, re-entered tlirough 
the same hole, and brought out above at the temporal end of the incision 
B D. The second suture is then inserted in a similar manner in the outer 
half of the lid. The ends of the sutures are now drawn tightlv enough to 
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raise the lid to the desired height, and are then tied in a knot ^rhich, after 
transfixion with fine catgut, is dropped back into the transverse incision and 
buried under the skin. 

The accompanying photographs illustrate the result of this operation 
after the lapse of 3i 5 'ears {Fig. 232). No change in the suspension of the eyelid 
has occurred during that time, and the boy has excellent control of it through 
the action of the oecipito-frontalis. Twelve patients have been operated 
upon b}' this method at the Hospital for Sick Children, and all with satisfactory 
results. 

G. VISCEROPTOSIS. 

The uncertainty which attends operations for the fixation of viscera may 
possibly be removed bj' the substitution of strips of fascia for catgut. Our 
clinical experience with the method has not been great, but as far as it has gone 
it has been encouraging. Two eases of floating kidne)’’ which had been suffering 
from crises of abdominal jraiir were treated by sewing the kidnej’^ to the 
abdominal wall with sutures of fascia lata. In each case the symptoms have 
been relieved and the kidnevs have remained in place. The first patient was 
operated upon three years ago, and the kidney was fixed by the simple weaving 
of a fascial suture througli the capsule and into the lumbar aponeurosis. In 
the second case, ojrcrated on eighteen months ago, two separate sutures were 
used, one of whicii was passed through the upper pole of the kidney and 
around the last rib. and the other inserted as a large mattress stitch under the 
capsule and fastened into the abdominal aponeurosis. When the occasion 
arises again we shall use sutures obtained fium the fascia of the back and so 
avoid the necessity for an incision in the thigh. 

7. HERNIA. 

A thoughtful analj'^sis of the residts of the operative treatment of hernia 
in adults will convince the most sanguine that there is much room for improve- 
ment. The percentage of recurrences varies greatl}’^ with the experience and 
skill of the operator, but, even in the hands of the most skilful, recurrences 
after the closure of large \'entral hernias, direct inguinal heimias, and long- 
standing oblique inguinal hernias are verj'^ frequent. 

It was in the treatment of these conditions that the transplantation of 
patches of fascia lata first came into prominence, and for a time it seemed 
that the difficulties in the way’’ of a cure had been successfully’^ solved. Before 
long, horvever, recurrences again began to appear, and ultimately’ became so 
frequent that nowadays the method has very few’ advocates. In explanation 
of these failures one often hears it said that the transplant has been absorbe . 
Our researches, how’ever, have led us to the opinion that in the majority 0 
instances this explanation is incorrect, and that the blame for the recurrence 
of the hernia must be laid to the character of the liealing betw’een the transp an^ 
and the surrounding tissues. Our experiments on animals resembled rery 
closely’ the usual method of filling a defect in the abdominal w’all with a pate 1 
transplant, of of re-enforcing the line of suture after closure of the opemng^ 
The same care in overlapping the edges of the transplant and the surrounding 
tissues w'as observed. But the experiments indicated that, although the pa c 1 
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of fascia continued to live almost unchanged, it healed to the edges of the 
defect bv the flimsiest kind of tissue, and if the line of contact v ere under 
strain the edges almost invariably drew apart. This separation of the edges 
is even more likely to occur in operations on hernia, as operators rarely take 
the precaution to remove the areolar membranes from the surface of the 
transplant and the edges of the defect. The adhesion, therefore, can have 
only the strength of these areolar membranes, and can be of no importance 
whatever in preventing the separation of the hernial ring. 

If one is tempted to use a patch-transplant to assist in the closure of a 
ventral hernia, one should observe the precaution of scarifying the surfaces 
of the transplant and of the surrounding tissues which are placed in contact, 
in order that firm adhesion may take place. In spite of such precautions, 
however, the surgeon must place his whole trust in the character of the healing 
which occurs, the strength of which is very uncertain. The light scar-tissue 
which develops between overlapped aponeurotic surfaces is not equal to the 
strain which must be resisted in large ventral hernias. There is no probability, 
therefore, that the use of patches of fascia lata, sewn in with absorbable sutures, 
will ever be revived asrain. 

Ventral Hernia. — Ventral hernia is an ideal condition for closure with 
living sutures. By their use the uncertainty which attends healing by scar- 
tissue is totally eliminated and the whole responsibility for a cure placed upon 
the sutures themselves. There is practically no limit to the number of sutures 
that may be inserted, so that it becomes simply a matter of the judgement of 
the surgeon as to how many layers of sutures are necessarv' to restore the 
abdominal wall to its normal strength. The chief precautions which must be 
observed are to see that the sutures are woven securely into the tissues 
surrounding tlie opening, and tliat these tissues, wherever possible, include 
a])oncurosis. It is preferable to make no preliminary dissection of the edges 
of the hernial ring into their various layers, as the grip of the sutures is most 
secure when they arc undisturbed. If the edges of the ring can be drawn 
together without too great tension, so much the better ; but if they cannot, 
the ga]) which is left may be closed by weaving the sutures across the opening 
as in the darning of a sock. 

From our c.\]5erience with living sutures a few points in technique have 
been evolved which arc useful. Much time can be saved bv ha\'ing a second 
operator to secure and prepare tlie sutures. A few minutes before thev are 
required he makes a long incision on the lateral aspect of the thigh and exposes 
the fascia lata. Tlie fat and areolar tissues are carefully removed with the 
blailc of a scalj)el o^•cr the whole area from which the sutures are to be taken. 
.\ small longitudinal incision is then made tlu-ough the fascia, and with a pair 
of blunt-iiointcd scissors it is ripped to the required length. This will varj- 
from nine to twelve inches according to the length of the thigh. A second 
incision in the fascia is made a quarter of an inch lateral to the^ first, and one 
cud of the suture so prejiarcd is cut free and trimmed to a point. This end 
of the suture is passed through the eye of a large curved needle, and tied 
securely after transfixion with fine silk. The needles are verj- thick, and have 
an eye which is large enough to allow the strip of fascia to enter easily. The 
terminal end of tlie suture is then cut free, and a fine linen ligature' is tied 
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aroiuKl It to prevent sjjlitting. I’Jie suture is now lifted from its bed and is 
ready foi- ii^se. In taking tlie first stitch the needle is passed through a tou^h 
portion of the edge of the gap to be closed and tlien through the terminal eml 
ol the suture. In tin's iva}' a slip-knot is produced which forms an excellent 
anchor. The suture is woven strongly into the edges with as niaiiv bites 



seem necessary, and passed backwards 
and forwards across the opening until 
its wliole length is used up. Owing to 
the slippery character of the fascia it 
will be found useful to anchor the sutures 
at every second or third stitch by some 
form of knot. We usually combine a 
single loop-knot with transfixion. lYhen 
the first suture has been used up a 
second may be attached to it in tlie 
same way as pieces of tennis gut are 
fastened together, and the sewing con- 
tinued. In this way one suture after 
another may be inserted until the open- 
ing is com)ilctely closed. The suture is 
finally ended by splitting its terminal 
portion into two strands which are tied 
together about the suture in a triple 
knot. This knot should be made secure 
by transfixing it with a catgut ligature 
which wilt hold its loops in contact 
until they become firmly healed together. 
(Fig. 23i) 

The wound in the thigh has neier 


Fjo, 233 . — Dingrnins illustrating point*^ 
in the teeliriiquc of using living sutures oi 
fascia. 

1, The strip of fascia lata has been tied 
into a Inrgc-eyed needle with fine silk (a), 
and a similar ligature has been tied around 
the tail of the suture at 0. The needle has 
been passed through some strong aponeur- 
otic tissue and then through the tail of the 
suture to form a slip-knot. 2, TJje slip- 
knot drawn taut. 3, I^Iethod ot joining 
one suture to another. The suture (c) lias 
been used up. TJie needle of suture c is 
passed through the tail of suture d, and 
the needle of suture d is then passed 
through suture c. The needle of suture c is 
cut off, and suture d is drown taut. 4, 
The jointing of the two sutures completed. 


from the thigh, has there been any 


given ns any concern. Where not more 
than four sutures have been removed, 
the opening in the fascia can be readily 
closed with catgut, and there does not 
appear to be suffieient strain upon it in 
the ordinary mo\'ements of the thigh 
to cause it to open again. In several 
instances, liowever, so much fascia was 
used that the opening could not be 
closed, and in these cases no attempt 
at closure was made. In not a single 
patient, of the two hundred or more in 
whom strips of fascia ha^■e been removed 
complaint of symptoms or any evidence 


of disability resulting therefrom. 

The details of the operation for r'cntral hernia are simple. Tlie sac is 
dissected free of the edges of the ring, and removed or pushed back vitliout 
oirening it, as seems best at the time. The peritoneum is separated fioni 
the abdominal wall in the immediate neighbourhood of the opening in or cr 
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tliat the sutures may be inserted without puncturing it. As already stated, 
the edges of the hernial ring are not separated into the various layers of 
aponeurosis and muscle, as it has been found that by so doing the strength of 
the grip of the sutures is lessened. After securely anchoring the suture m 
some aponeurotic structure the opening in the abdominal wall is closed by a 
through-and-through running stitcli. Care is taken that eaeh loop of the 
suture passes through strong aponeurotic tissue, well back from the edges of 
the opening, so that all possibility of cutting out is avoided. So secure is 




Kic. i-ir. — Drawing of the repair of ventral hernia with sutures of fascia lata. Insertion 
of tlio first row of sutiire.^ which brin^ the edges of the defect together or as nearly together 
ns they will come without great tension. " * c 


tlie closure wheu jierformed in this way that in most instances a single row 
of sutures is sudlcicnt. bvit when the opesfing is larger, or the anticipated 
strain severe, it is well to sripport the first row of sutures by a second. Tliis is 
insevlcd somewhat as in the lacing of a hoot. By means of it the strain is 
distriiuitcd widely over the abdominal wall, and the tension on the former 
defect correspondingly reduced [Figs. 231. 235). 

In some of our cases the opening in the abdominal wall has been so lar^e 
that it was imjwssiljle to draw the edges together by any form of suture, fn 



814 THE BRITISH JOURNAL OE SURGEET 

otlier cases it was ])ossible to draw tlicni together only at tlie risk of so increas- 
ing the intra-abdominal pressure as to endanger the patient’s life. In these 
]iaticnts the edges of the ojrening were simply drawn as closelv together as 
seemed safe, and the space left was completely filled Avith a meshAVork of 
sutures. The strips of fascia Ai-cre so interAvoA'eh Avith one another that no 
chinks Avere left through Avhich a hernia could occur. AVhen the healina 


Fig. 235. — Drawing of the repair of ventral hernia. Insertion of second row of sutures. 
Tlie needle takes deep bites of the aponeurosis at some distance back from the edges of the 
opening. , . u' ■ i 

a, A join between two sutures ; b, Lock-stitcli inserted to prevent slipping : c, rriplc 
knot which terminates the suture. It is transfixed with a ligature of fine silk or catgut. 
The inserts in the lower corners show methods of making the lock-stitch. 



process is complete the abdominal defect is filled Avith an ajioneurotic structure 
AA'hicli is comparable Avith the linea alba. 

During the past fiA'e years the sutures of fascia lata haA'c been used on 
many occasions in closing A-entral hernias. Most of the cases had been 
operated upon preAuously by other methods, and in all the possibilitj o a 
permanent closure AA-as doubtful. In some it seemed certain that opeiatne 
treatment AA’ould be futile. So far all the operations haA'e been success u . 
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Li several in vliich it was impossible to close the gap completely the strands 
of fascia and the knots can still be felt distinctly through the skin. 

Inguinal Hernia.— Our attention was drawn to the question of recurrence 
of inguinal hernia by the large numbers of soldiers who have returned to our 
militarv hospitals for treatment of hernias which had already been operated 
upon once and sometimes several times previously. :Many of these patients 
have come under our direct care, and we have taken the opportunity to study 
the cause of the recurrence and to attempt to find a remedy' for it. 

The histories of these patients indicated that some of the hernias had been 
present from childhood and had been operated upon just previous to enlistment, 
and that some had developed during ser\-ice and been treated by operations 
in military hospitals. In the majority of cases the patients had been kept in 
bed for three weeks after operation, and had been brought up to class A 
categorv by several months of graduated physical training. Little criticism 
could be offered of the after-treatment. 

Our findings at operation showed that a few which originally' had been 
oblique hernias had recurred into the cord. In all probability' the sac, in these 
cases, had never been completely' removed. The majority', however, had 
recurred as direct hernias, irrespective of what the condition had been originally'. 
That direct hernias should recur is not at all surprising, as the records of any' 
hospitals in which this subject has been investigated show that recurrence 
takes place in from 40 to 50 per cent of the cases, but that hernias which were 
originally' oblique should recur as direct hernias appealed to us as wanting 
explanation. Unfortunately' it is impossible to state definitely from an 
examination of these patients on the operating table just what was the cause 
of the recurrence. In most cases the external ring was very large, but whether 
this was the cause or the result of the recurrence it is impossible to sav. In 
many of the men the hernia had been present for a long time before the original 
operation, and it may be that the posterior wall of the canal had become so 
weakened by the dragging of the internal ring towards the external that it was 
unable to resist the increased abdominal pressure coincident with war-time 
activities. On the other hand, it may be that the weakening of the abdominal 
wall has resulted from the original operation in which the fascia transversalis 
nray have been injured or the abdominal muscles destroyed by' tight sutures. 
^Yhatcver the cause of the recurrence, the indications are that in operations 
for inguinal hernia in adults definite precautions must be taken to leave the 
abdominal wall medial to the internal ring as strong as it normallv should be. 
and if there is any possibility of the posterior wall of the canal being weaker 
than normal, it must be supported by some form of plastic operation which is 
more certain than the ordinary methods of suture. 

The defects in these methods of suture were very evident in the cases 
operated upon. In some the internal oblique muscle had been sutured to 
rouiwrfs ligament in front of the cord. In the majority, however, the internal 
oblique and the conjoined tendon had been sewn to Pouparfs ligament beliind 
the cord in an attcmjit to restore the obliquity of the canal. Vhat mav be 
the relative merits of these two methods of suture it is impossible to ‘sav. 
although theoretically, presuming that the structures which are sewn to<Teth‘er 
slay together after the sutures arc absorbed, the latter would seem to be the 
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more rational. Our findings indicate, liowerer, that it is very problematical 
■\vlicthcr the structures vhich arc sewn to Poupart’s ligament really do stay in 
this position for any length of time. In every recurred hernia operated upon 
the internal oblique muscle had separated from Poupart’s ligament throughout 
its inner half, and in some there was no evidence whatever that it had been 
sewn to the ligament. In not one instance, despite the fact that the records 
showed that the conjoined tendon and the sheath of the rectus had been sewn 
to Poupart s ligament with kangaroo tendon or catgut, did we find these 
structures together at the time of the second operation. 

These findings have produced a doubt as to whether the sewing of the 
muscles and conjoined tendon to Poupart’s ligament with ordinary sutures 
is ever a factor in preventing recurrence of the hernia. Certainlj’^ the e.xperi- 
ments in which plication of the fascia of the rabbits’ backs was performed 
would indicate that the adhesions of such structures is extremely slight. To 
iiu'cstigate the subject further a few experiments were performed in which 
muscles were drawn out of their normal positions and sewn side-to-side with 
other muscles and with tendons and aponeurosis. In a very short time after 
the absorjrtion of the sutures the muscle had returned to its former position, 
leaving no indication that an operation had been done. If, before inserting 
the sutures, all areolar membranes were remo\'’cd from the surfaces which 
were placed in contact, and particularly if these surfaces were scraped and 
scarified, the amount of adhesion was greater ; but if the normal action of the 
muscle tended to produce definite strain on the line of suture, the scar-tissue 
soon became stretched and the intention of the operation defeated. These 
results demonstrate the folly of dragging structures such as the abdominal 
aponeurosis, the conjoined tendon, and the sheath of the rectus out of their 
normal positions to suture them to Poupart’s iigament in the hope of perma- 
nently strengthening the abdominal wall. 

Direct Inguinal Hernia. — In the case of direct inguinal hernia the defect 
in the ordinary Bassini operation has frequentl}' been recognized, and many 
attempts ha\'e been made to improve on this operation by filling the defect 
in the abdominal wall with muscular or aponeurotic structures which might 
be able to withstand the strain. Thus, the transplantation of a portion of the 
rectus muscle to Poupart’s ligament, the turning down of flaps of the rectus 
sheath, and the transplantation of patches of fascia lata have all had their 
ad^•ocates. These operations all have the defect, however, that they depend 
for their success on the healing together of fibrous or muscular structures, a 
factor which unfortunately cannot be depended upon. None of them, therefore, 
has ever become recognized as the established method of lorocedure. 

The structures about the inguinal canal are peculiarly suitable for the use 
of living sutures. No dependence can be placed on a muscle such as the 
internal oblique, but in the immediate neighbourhood are the abdomina 
aponeui'osis, the conjoined tendon, the sheath of the rectus, and Poupart s 
ligament, all strong fibrous structures which will give firm anchorage for tre 
suture. With a sufficient number of strips of fascia lata, therefore, the u ea ' 
spot in the abdominal wall can be filled up completely without any distui ranee 
of the normal anatomical relations and without anj^ dependence on the uncertain 
process of healing. 
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The operation for direet inguinal hernia presents no difficulties. The 
incision is made so as to allow perfect exposure of the sj)ine of the pubes and 
the insertion of the conjoined tendon and the rectus sheath. After splitting 
the external oblique, the upper leaf is reflected until a good ^'ie^v is obtained 
of the white abdominal aponeurosis. The sac is dealt unth in the usual manner, 
although occasionally we have done nothing with it more than to push it 
backward out of the way. The first suture of fascia lata, a quarter of an inch 
wide, is then anchored secure!}' into the rectus sheath close to its attachment 
to the pubic bone. The needle is now passed beliind the spermatic cord to 
pierce Poupart’s ligament at its insertion into the pubic spine. If possible it 
should be made to pick up the periosteum to make the security of its fixation 
more certain. "When the suture is drawn taut, the weakest spot in the 
abdominal wall, namely, that which lies behind the external abdominal ring, 
is filled with a tough aponeurotic tissue which effectively prevents an}' bulging 
through the ring. The sewing is continued in an outward direction, drawing 
the internal oblique muscle to the reflected portion of Poupart s ligament 
behind the cord, until the position of the internal ring is reached. Here the 
suture is locked and then carried to the outer side of the ring, where a supporting 
stitcli is inserted. In this way the cord, at the point where it disappears 
through the abdominal wall, is surrounded by a fibrous ring which will effectively 
prevent the development of a hernia at this point. By locking each stitch at 
this stage the possibility of undue constriction of the cord is prevented. The 
sewing of the internal oblique muscle to PouparPs ligament in this manner 
is a detail of the operation wliich in our opinion is of very little value in 
preventing recurrence of the hernia. It is of value, however, in permanent!}' 
covering the peritoneum with a thick layer of muscle which will prevent the 
protrusion of peritoneum through the chinks of the next layer of sutures, 
which is the important one in the prevention of recurrence. This layer 
commences as a continuation of the first, at the outer side of the internal ring. 
The needle takes a solid bite of the abdominal aponeurosis at its point of fusion 
with the external oblique and is then passed behind the cord to pick up 
Poujiart s ligament. The suture is carried backward and forward across the 
s])ace. witli frequent lock-stitches, until the sheath of the rectus is reached, 
and this also is woven to Pouparfs ligament until the whole space is filled 
with fascia down to the pubic spine. No attempt is made with the second 
row of sutures to drag the abdominal aponeurosis and the rectus sheath out 
of their normal positions. No greater tension is exerted on the sutures 
than is sufficient to make them lie flat. The whole idea of the operation 
is to fill the weak sjDot in the abdominal wall n-ith what mav be called a 
filigree of living aponeurosis, and to depend on the strength of this filigree 
and on its grip on the surrounding tissues for the cure of the hernia. 
^^hat one does with the c.xternal oblique is of relatively little importance, 
b sually in direct hernia it is too weak to be of any value to the surgeon. 
In our earlier operations we closed it down to the external ring with a 
narrow slri]) of fascia, but in the last four years we have simplv sewn it 
up Mith catgut. The time which is spent in preventing a hernia from 
getting out of the canal is much better spent in preventing it from aettin,r 
into It. (J'ig.f. 2;?G, 237.) "" ® 
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Oblique Inguinal Hemi a— Oblique inguinal hernia rarely requires special 
attention to the closure of the abdominal wall. The cure of the hernia, 
particularly in children and young adults, depends on the complete removal 
of the sac. In these patients the posterior wall of the canal is normal, and if 
it is not damaged during the operation, should prevent the development of 
another hernia. Our researches on the healing of muscle to aponeurosis, 
and of aponeurosis to aponeurosis, and our obseiu-ations on the patients in 
whom hernias have recurred, have led us to think that the internal oblique 
muscle and the conjoined tendon when sewn to Poupart’s ligament rarely 
stay in the new position. The cures are accomplished in all probability quite 
irrespective of the attempt to close the supposed abdominal defect. 

In many oblique hernias, however, the posterior wall of the canal is not 
normal. The constant passage of intestine and omentum into the sac gradualh’' 
changes the narrow entrance of the tunica vaginalis into a wide funnel-shaped 
opening which materially stretches and weakens the fascia transversalis. The 
simple removal of the sac in these cases, therefore, leaves the posterior wall 
of the canal veiy weak and quite unfit to withstand unusual intra-abdominal 
pressure. This is true also, in even greater degree, in those cases in which 
the chronicity of the condition has resulted in the displacement of the internal 
abdominal ring to a position directly behind the external. These are the 
cases which call for some form of repair of the abdominal wall. 

The operation for oblique hernia is identical with that already described 
for direct hernia. When it is completed the weak posterior wall of the canal 
is supported by a permanent meshwork of fascia lata which is sufficient, we 
believe, to withstand all variations of abdominal strain. 

Femoral Hernia. — This form of hernia is a condition which should lend 
itself well to treatment with sutures of fascia. Unfortunately our experience 
with the method is limited to one case, so that we are not in a position to draw 
conclusions. This jjatient was a woman who had previously been operated 
upon for femoral hernia but had suffered a recurrence some months later. 
Our operation consisted of the removal of the sac through an inguinal incision, 
and the suturing of Poupart’s ligament to Cowper’s ligament with a suture 
of fascia lata. The suture was not drawn very tight, as it was not the intention 
to induce fusion of Poupart's ligament to the pubic bone, but rather to leave 
the former in its normal position and simply shut off the entrance of the crural 
canal with fascia. In this way the outer edge of Gimbernat’s ligament, which 
bounds the inner margin of the femoral ring, was ad\-anced in an outward 
direction by means of the fascia lata, to form the inner boundarj- of the 
compartment of the canal occupied by the vein. This operation has so far 
proved successful. 

Ihe treatment of femoral hernias by suture with catgut is by no means 
certain of success. In all probability the jjart of the operation which is the 
most important in accomplishing a cure, in those patients that are cured, is 
the rcmm-al of the sac. The insertion of a catgut suture from Poupart’s 
ligament to the pectineal fascia through a femoral incision, or the suturing 
ot louparts to Cowper's ligament through an inguinal incision, can have 
little effect m producing a permanent closure of the femoral rinv. Certainlv 
111 the recurred cases which we have seen there has been very little evidence 
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to sliow that such suturing had been done. The substitution of fascia for 
catgut should reIUO^'e tliis uncertainty and materially reduce the number of 
recurrences. 

The I'csults of the li\’ing suture oj)cration in hernia have been very 
satisfactory. We nou’ have I’ccords of over 100 hernias of all \'arieties which 
have been treated by this method over a period of five years, and, up to the 
present, there have been no recurrences. The majority of the patients had 
been operated upon pre^dously by other methods, and many had been operated 
upon several times. The most gratifying results were obtained in the recurred 
direct hernias, which have hitherto presented a baffling surgieal problem. Vie 
ha^•e no doubt that recurrences among these cases will oeeasionally appear, 
for defects in the anchoring of the sutures will sometimes be unavoidable; 
but if care is exercised in choosing only' strong aponeurotic structures for the 
passage of the suture, and in anchoring it securely at its beginning and end, 
recurrences will undoubtedly' be rare. Even supimration is not an irreparable 
disaster, as three of our cases became mildly' inflected, but without extrusion 
of the suture or injurious effect on the idtimate result of the operation. 

The method is recommended in the following conditions : (1) Direct 
inguinal hernia ; (2) Oblique inguinal hernia in patients at or beyond middle 
age, particularly when the canal has lost its obliquity and when the abdomen 
is becoming jrendulous ; (3) All forms of recurred hernia ; (4) All ventral 
hernias in which there is any' doubt in the surgeon’s mind as to the permanence 
of closure by' the ordinary' methods ; (5) Ventral hernia in which closure can 
be obtained only' with disquieting increase of intra-abdominal pressure— in 
these cases the edges of the hernial ring may' be left apart and the space filled 
with a meshwork of fascial sutures. 

CONCLUSIONS. 

1. In the repair of certain anatomical defects the transplantation of 
fascia, aponeurosis, and tendon is a valuable surgieal procedure. 

2. Transplants of these tissues when given an adequate supply' of lympi 
continue to live practically' unchanged. 

3. They' heal to whatever structures they' are placed in contact ' • 
ordinary scar. The strength of this scar depends oir the degree to vhici re 
surfaces which are in contact are denuded of areolar tissue and scarified, ant 
on the area of these surfaces. 

4. The employ'ment of these tissues as transplants in the fornr of su uies 
removes the element of charree which attends healing by' scar-tissue. 
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SUBMAXILLARY SALIVARY CALCULUS. 

By HAJIILTOX BAILEY, Loxdo.v. 

Salivakv calculus, the Cinderella of the stones to which human secretory 
and excretorv mechanisms are heir, owes its lowly position in the surgical 
estimation to the fact that it is never a direct cause of death. Sometimes, 
Iiowever, it is a Source of much pain and very considerable inconvenience. 

The populace of the East End of London (as revealed by the practiee 
of the London Hospital) are rarely afflicted with stone in the parotid gland 
or its duct ; nevertheless submaxillary salivary* calculus is relatively frequent, 
the ratio being a little more than 50 to 1. Christopherson^ observes that, in 
the Sudan, parotid are much commoner than submaxillaiy calculi. 

This paper is founded upon 32 cases of stone in the submaxillary salivary 
apparatus which have, with the exception of one case, been collected from 
the out-patient department and the records of the in-patient department of 
the London Hospital. 

Composition and Etiology of the Calculi. — Chemical analysis has shown 
that submaxillaiy stones and the ‘ tartar which collects upon the teeth 
arc almost identical in composi- 
tion. Both are mainly composed 
of phosphates and cai'bonates of 
c-alcium, together with small 
quantities of calcium fluoride and 
magnesium phospliate, and an 
occasional trace of sulphocyanide 
of potassium. These are com- 
bined in both instances with 
about 7 per cent of animal 
matter. Similarly the bacterio- 
logical'’ examination reveals that 
both arc swarming with micro- 

oro-Tnisiiis — Dissection to show Wharton’s duct 

c.p. , lo. jjjg structures in relation to it. {After Allen ' 

It has been suggested that Thompson.) 
salivary calculus is due to a 

foreign body finding its way down the salivary duct. In support of this 
view a fish-bone has been seen in the centre of a calculus removed from 
harton s duct, aud a feathers causing obstruction has been picked out of 
Stensou s duct. Nevertheless these rare instances prove no more than the 
hair-])in. jiicces of catheter, or other foreign body occasionally found within 
a stone of the bladder. Salivary calculus is an irreversible colloidal ad- 
soqition compound sharing with its more illustrious sisters, renal, biliarv. 
pancreatic, and prostatic stones, a certain degree of indefmiteness as to 
]>recise ctiologv. 

VOL. XIL— xo. 
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Some Points in the Surgical Anatomy and Physiology of the Sub- 
maxillary Gland. — The submaxillaiy gland, riding astride the posterior free 
border of tlie mylohoid, is divided into two portions : a cervical which occupies 
the submaxillaiy triangle of the neck, and a buccal which, lies heneath the 
mucosa of the floor of the mouth. ' The cervdcal portion constitutes more 
than two-thirds of the total gland. 

The relationships of the buccal lobe are shown in Fig. 238. Wharton’s 
duct, traced backwards, will be seen to divide at the hilum into three primary 
divisions. These divide and subdivide to drain the 1500 lobules'* which con- 
stitute the parenchyma. A section through the ampulla of Wharton’s duct is 
shown in Fig. 2-tO, and Fig. 241 is a similar section midway down the same 

duct. ’ A notable feature in 
the structure of the duct is 
the complete absence of mus- 
culature. One may therefore 
surmise that the passage of 
a stone along the duct, or, 
indeed, the norma] ejection of 
saliva, must be accomplished 
by the pressure of tlie secreted 
saliva within the gland, aided 
perhaps b}’’ contraction of tlie 
muscles which constitute the 
floor of the mouth. This pres- 
sure is considerable. Leonard 
HilF has demonstrated that, 
if a manometer is tied into 
Wliarton’s duct, the pressure 
registered when the gland 
is in full activity may be 
greater than the arterial 
blood-pressure. 

Clinical Features.— 
Sex. — Males were nearly 
three times more commonly 
affected. 

Fig. 239 . — Stones in the submaxillary glnnd, The age ^ or 

between 16 and 65. 



no 


Calculi may be present in the submaxillary gland and produce 
symptoms. In this respect they may be compared with ‘silent rena an 
biliary stones. Fig. 289 shows calcufi found accidentally m a ^ 

examination. There were no symptoms referable to the stones, anc 
were no signs when the submaxillary glands weie palpate . 

Spasmodic Pain [Uoliques salivaires’ of the French authors) >1 ‘ 
occurs at the commencement of a meal. In more than -10 per cen . ^ 
cases in which jrain rvas a feature the patient stated t lat i occuire 
or (more often) during mastication. This pain iS often severe, a 
described bj'^ the patients as like toothache. 



Fig. 240,— Tn\ns\’crse section through the ampulla of ^yha^t07l. (A prolongation 
of the sublingual gland into the papilla is sho^m.) 



Fio. 241, — Tran'^ver^c section through the middle of ^^^la^ton''s duct. 

Section's stained U'ith van Gicson and iron h»matox\’Hn. There vras no muscle 
demonstrable in the section^ of Wharton's duct examined 
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As a Cause of Lingual Neuralgia. — The intimate relationship of the lingual 
ner\'e to Wharton’s duct explains the fact that the pain which accompanies 
the passage of a submaxiliary stone may be referred to the tongue. In the 
case of a female of 22 under observation, this referred pain was described as 
“ like a needle shooting down the side of the tongue In this case the 
calculus was jjassed spontaneously. 

A Swelling Beneath the Mandible is often a leading feature of the case. 
Variations in the size bearing a relationship to meals is pathognomonic of this 
condition. 

Case 1 .—A barber, age G1 . For forty years he had notieed a swelling in the 
right submaxiliary region, “ most notiecablc after eating gooseberries or anjihing 
tart . For four months the swelling has been larger and verj' painful. A large 
salivary calculus was remo^’cd from the posterior portion of Wharton’s duet. 


A Swelling in the Floor of 
the Mouth. — This is not com- 
monlj’^ the chief complaint of 
the patient. It usually signifies 
that the stone i.s just behind 
the ampulla of Wharton's duct. 

In general, it may be said 
that an aggravation of the 
sym])toms owing to secondary 
infection is the most impor- 
tant factor in determining tlie 
loatient to seek relief. 

Physical Examination. — 

The orifices of Wharton’s ducts 
arc inspected with the aid of a 
] 30 cket torch, and the two sides 
compared. In a large number 
of cases of salivary calculus 
there is some aberration in tire 
orifice of the affected side. In 
cases where secondary infection 
has supervened, the ampulla is 
inflamed, and sometimes- pus 
can be seen exuding from the duct. Very occasional!}’ a stone impacted in 



Flo. 242. — .4, method of palpating the submaxiliary 
gland. 


the ampulla will be observed {Fig. 243). 

A dry swab is inserted under the tongue, and a pinch of salt or, e er, 
some lemon-juice is placed upon the dorsum. The patient is then as 'e 
move the tongue about until he tastes the substance introduced, keeping 
the swab in place with his finger. He now opens his mouth and rotates the 
tongue upwards and backwards. The swab is remo-ted, and rhe cue oo 
of the mouth again inspected in a strong light. Salnm can be seen 
occasionally being ejected, from Wharton’s ducts. In cases o ca ci 
impacted in Wharton’s duct there will be little or no secretion from the 


affected side (Fig. 243). 
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SUBMAXILLARY CALCULI 




Fio. — a, Specimens of calcwU. 1, Calculus extracted from the ampulla of Wharton, 

2. CidcuUis found in the hihnn of the submnxiUary gland after removal of the gland. Its 
shape sv^geests that a foreign body lie- within. (Specimen iindfy hnt by Sir Hugh Higby.) 

3, Calculus removed from the posterior third of Wharton's duct. 4, Calculi extracted after 
slitting up Wharton’s duct. 

V, Stone impacted immediately behind the orifice of the right duct of A^^larton. The 
patient is a man of 47. He is sucking a piece of gitur.e soaketl in lime juice, which was 
placed upon the dorsum of the tongue- At the same time a diy* swab was inserted under 
the longue. This )jns just been rcmovetl, and a pocket torch illuminates the floor of the 
mouth. Saliva is flowing from the left Whartonian orifice and is beginning to collect in 
the sulcus to the left of the frenum llngiire. Tlie corresponding sulcus of the right side 
TX'inains dry, for the duct is blocked by a tiny stone which can be seen shining through 
the inucosi\. 
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As the siibmaxillary gland is composed of two portions, one above and 
one beneath the myloliyoid muscle, there ean be but one efficient method of 
examining tlie wliole gland, and that is b}'^ bimanual palpation [Fig. 242). 

If, in a case of a doubtful enlargement in the submaxillaiy triangle, it is 
aseertained that there is a eontiguoiis intrabuecal and cervical swelling, this is 
good evidence that that swelling is an enlarged submaxillary salivaiy gland. 

A stone in the anterior two-thirds of IVharton’s duct is easily palpated, 
and can readily be shown bj-^ an X-ray through the floor of the mouth ; it is 
passed spontaneously in a fair percentage of cases, and in the remainder it can 
be extracted with comparati\’e ease. A stone impacted in the posterior third 
of the duct is much more difficult to detect clinicallj’’, to show radiographically, 
and to treat effectively. Attention is therefore especially directed to palpation 
of the posterior third of Wharton’s duct. 

A Method of Palpating Wharton'’s Duct. — The patient’s head is flexed 
and inclined slightly to the affected side in order to relax the musculature. 
The index finger is inserted into the mouth, the pulp of the finger being placed 
upon the internal alveolus. Tire finger is passed backwards, following the 
alveolus until the extreme posterior extremity is reached. The finger (now 
insinuated between the alveolus just behind the last molar tooth and. the 
side of the posterior third of the tongue) is rotated through a right angle, so 
that the pulp of tlie finger is directed downwards. In conjunction with the 
fingers of the other hand beneath the jaw, the -wliole course of Wharton’s 
duct is palpated from behind forward. In about one out of four patients 
this manoeu\'re brings on retching, but even in this event the valuable 
information required is elicited before any severe discomfort is experienced. 

The sounding of Wharton’s duct has a limited field of usefulness. It is 
sometimes of imlue in the type of case depicted aboi'e. Bowman’s nasal-duct 
probe and a urethral guide are the instruments best adapted for the purpose. 

Differential Diagnosis. — 

1. F 7 'om Peridental Suppuration. — Patients suffering from salivary calculus 
often attribute their pain to toothache. Selby^® records that nine cases of 
salivaiy calculus were referred to him as dental root abscesses for radio- 
graphic examination. 

2. From Cervical Lymphadenitis. — The swelling in the submaxillar} 
triangle (due to an enlarged cervical portion of the submaxillary salii’ary 
gland) is liable to be mistaken for submaxillary cervical lymphadenitis. Tlie 
differential diagnosis between enlarged submaxillary lymphatic glands and tlie 
submaxillary salivaiy gland lies in bimanual palpation. 

• Case 2. — Female, age 38. Fifteen months previously she had an attack of 
‘neuralgia’. She visited a dentist and liad two teeth extracted (right). ®. ‘ 

lump appeared under (right) lower jaw'. For one year this has been treated by jwin ,, 
with iodine. Bimanual palpation showed the swelling to be the cenucal po 
the submaxillar^' gland, the buccal portion being similarly enlarged. X-ray ex, 
ation revealed a calculus in the extreme posterior portion of Wharton s due . 

3. From a Neoplasm of the Siibmawillary Gland . — The type of 'j' 
which this differential diagnosis has to be made is the elderly indi\ i ua u i > 
a mass of stones in the gland itself. The age of the patient, the stoii} iot 
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consistency of the gland, the irregularity of the contour, all help to strengthen 
the suspicion of malignanc}*. 

The prostate gland may be taken as a parallel example. The differential 
diagnosis between prostatie calculi and carcinoma is sometimes impossible 
by dinical methods. Radiography, both in the case of the prostate and the 
submaxillary gland, has to a very large measure cleared up this diihculty. 

In the same way light is often shed upon that even more perple.xing 
problem, the differential diagnosis of submaxillary stones from a mixed 
tumour of the submaxillary gland. 

"When acute inflammation supervenes in a case of duct obstruction due 
to salivary calculus, the following conditions enter the clinical picture. 

1. Simulating Acute Primary Parenchymatous Glossitis. — Stephen 
Mackenzie,® in 18S1, reported a case of a lad sent from Victoria Park Chest 
Hospital to the London Hospital with respirator}" obstruction due to an acute 
enlargement of the tongue. The patient was given ice to suck, and provision 
was made for immediate tracheotomy should this measure prove necessarj". 
The following morning the pain and swelling had considerably diminished, 
and the patient produced a salivary calculus which he had extracted from 
his mouth during the night. 

\V. H. Haskin® records the case of a female, age 42, who sought relief 
for an enormous swelling of the tongue and enlarged glands of the neck, 
accompanied by fever. Three incisions were made into the dorsum of the 
tongue. Later, as the swelling did not abate, four more incisions were made. 
Finally, after the acute symptoms had subsided, a large calculus was found 
in Wharton’s duct and remo\‘ed therefrom. 

2. Simulating Ludtvig's Angina. — ^The following case is included in this 
series : — 

Case 3. — Clerk, age 35, was admitted during September, 1921, into Liverpool 
Royal Infirmary'. For two days he had had pain in the neck and difficulty in opening 
the mouth. On examination there was a brawny swelling of the neck, and pyrexia. 
Multiirle incisions were made into the subcutis of the neck. Later, whilst the patient 
was convalescing, he spat out two fragments of calcareous material which proved 
to be a fractured submaxillaiy salivary calculus. 

Three weeks after learing hospital he was again troubled by a swelling in the 
neck. This time the symptoms were aggravated by the taking of food, and the 
srvclling was confined to the right side beneath the mandible. He was again 
admitted, and the submaxillary salivary gland was extirpated. ” 

Certaiir cases of peritonsillar abscess invade the submaxillarv region and 
infiltrate the tissues beneath the angle of the jaw. Therefore, when'^ dealing 
with the type of case under consideration, peritonsillar abscess should alwavs 
he excluded. 

Complications. — 

Jnfcfrion.— Calculi must produce stasis of the salivary' flow. Consequentiv 
rotrogmdc secondary infection is likely to. and almost invariably does, super- 
vene. .\euto spreading infection is a potential danger as long’ as there is a 
stone present in the salivary apparatus. In the six cases in this series where 
the gland was extirpated, histological examination showed chronic inflamma- 
tion and fibrosis. 
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Carcinoma. — Carcinoma of the submaxillary gland is exceedingly rare. 
U]) to the end of 1923 there were only twenty cases on record.2 There is 
very little evidence to show that calculi predispose to this condition. 

Stricture of llharton’."/ Duct . — This gives rise to symptoms identical with 
obturation by calculus. The stricture may follow suppuration around a calcu- 
lus ; probably, liowe\'er, it is more frequently a sequela of extraction of the 
calculus from the duct, especially if the incision into the duct is not longitudinal. 

Case 4. — Female, age 31. Twenty-four montlis ago a salivarj^ calculus was 
removed through the mouth. Since tlicn there liad been intermittent attacks of 
salivarj' colic and swelling of the submaxillary gland. 

The duct was eatheterized, but this gave no relief. Later, the anterior portion 
of the duct was slit up, but the symptoms soon returned. The gland was therefore 
extirpated. No calculus was found. 

Pathological report : Chronic inflanmiation of submaxillarj^ gland. 


Occasionally this stricture supervenes upon eonditions other than calculus. 
Wharton’s duct can usually he traced lying over the anterior aspect, but taking 
no part in the formation, of a ranula. This relationship renders Wliarton’s 
duct liable to injury during the exeision of a ranula. 

Case S. — Male, age 20. Tj'irical large unilateral ranula, treated b 3 ' cutting awaj' 
anterosuperior wall, evacuating contents, and scraping the remainder of the sac. 
A few weeks later “the submaxillarv gland iised to swell up to an enormous size, 
and the patient was temporarily unable to cat”. The case has been lost sight of. 


Radiology. — Submaxillary salivary calculi, being rich in mineral salts, 
usually cast a good X-ray shadow, but. as in other forms of calcvdi, the density 

of the stone varies. Rays 
directed from beneath the 
cliin on to a plate or a 
dental film within the 
mouth demonstrate a 
stone in the anterior two- 
thirds of the duct ; hut 
as a stone in this situation 
is usualh’^ found readily 
by clinical methods, the 
X-ray picture is often a 
matter of academic in- 
terest onl^^ A stone in 
the posterior tliird of 
■Wharton’s duct, especi- 
ally at its junction with 
the submaxillary gland, 
is, as has been shouu- 
sometimes a difficult clini- 
cal problem. It is in these cases, and in stones of the submaxillary gland 
that an X-raj’^ is almost indispensable. The lateral X-ray is the on j le in 
method of demonstrating a calculus in these situations. Even when a s o^^ 
is demonstrable in the anterior two-thirds of the duct, a lateia - 
eliminate other calculi further back would 23rove a highly^ satisfactoij mens 



Fjc. — Stono 5n nnterior third of WJmrton’s duct. 

(iV. H, Jxtpe.) 
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Fig. 244- shows a stone in the anterioi- two-thirds of 'Wliarton's duct ; Fig. 245 
a lateral X-ray of a stone in the posterior tliird of Wharton’s duct ‘the 
difficult position’; Fig. 239 multiple calculi in the submaxillary "land. 

Treatment. — 

1. Expectant Treatment . — In three cases under observation in this senes, 
to the patient’s surprise and relief a stone was passed spontaneously. 

Expectant treatment consists in ordering a simple mouth-wash and 
examining the patient at intervals. Antispasmodics may be administered, 
but. observing that there is no musculature in the walls of M harton s duct, 
onlv a general sedative action can be expected. Belladonna should be avoided, 
for it inhibits the secretion of the salivary glands — the moti^■e power which 
drives the calculus onward. 

Expectant treatment is especially indicated when there are no signs of 
suppuration in a case of a 
calculus not larger than 
an orange pip, situated in 
the anterior two-thirds of 
AVharton's duct, and X-ray 
examination has shown this 
calculus to be solitary. 

2. Slitting up Whartoirs 
Duct . — This can be accom- 
plished under local anajs- 
thesia. The indications are : 

(a) Stone in the anterior 
two-thirds of the duct after 
expectant treatment has 
failed, ib) Stone in the 
anterior two-thirds of the 
duct with severe secondary 
infection, (c) ‘Ball-valve’ 
stones of the posterior third 
of the duct. .-Vn example of 
this was seen in a patient 
who had a stone in the pos- 
terior third of Wharton’s 
duct, in whom e.xpcctant 
treatment failed. On the 
day elected for tlic removal of the stone it had apparently slijjped back into 
tlic gland, for it was no longer palpable. In such a case, after the duct has 
been slit up. cx])ectant treatment controlled by radiologj' is again instituted. 

3. Treatment of a Stone Impacted in the Posterior Third of Whation's 
7h(c;.— Oceasionally a stone in this position is difficult to remove. Local 
mnvslhesia is unsatisfactory in these cases. A general aiifcsthetic through a 
.Tnnker should lie administered. Doyen’s mouth gag is placed in position 

‘"‘s are used by dentists, inserted 
Mil Inn the checks, are of value to minimize the collection of saliva. A suction 
apiiaratns would prove an ideal method of keeping a clear field. A stitch 





Fig, 24o. — Calculus in commencement of Wharton’.? duct 
((?. T'lVrondrc ) 
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through tlie anterolateral part of the tongiie is a good retraetor of this organ, 
M'hieh tends to oceiude the view. A head light is an advantage. 

It is first of all essential to ‘fix’ the stone. This may be accomplished 
by one of the following methods : — 

a. Lane’s tissue foreeps are applied in sueh a way that the teeth close 
upon the tissues beneath and behind the stone within the duet. 

b. A stiteh is passed behind and beneath that part of the duct containing 
the ealculus. A eurved needle on a holder is Used ; but the needle should 
previousl}’' ha\'e been passed through a flame in order to remove the temper. 
If the needle breaks in this eonfined spaee it is diffieult to extraet the fragments. 
The needle whieh has had the temper removed has the additional advantage 
that it can be bent to such an angle as to suit the partieular case. 

c. The stone ma}'’ be fixed by pressing it against the mandible (C. B. 
Loekwood®). 

An ineision is now made over the stone, keeping as nearly as possible 
to the long axis of the duet, in order to avoid subsequent stricture. The 
stone is best extracted ^vith the aid of a scoop : forceps tend to crumble 
these soft calculi. 

4. Extirpation of the Suhmaxillary Salivary Gland . — A satisfactory incision 
for this operation is that for ligature of the lingual arter3^ The indications 
are : (a) Multiple ealculi within the gland giving rise to symptoms ; (b) Long- 
standing cases of obstruetion due to a Whartonian calculus, especially if the 
calculus is a recurrence ; (c) Chronic inflammation of submaxillary gland 

which has persisted after removal of the stone which caused it ; (d) Stricture 
of Wharton’s duct after dilatation has failed. 

The results of this operation are highly satisfactorJ^ There is no instance 
in the records of the London Hospital of calculus recurring in the remaining 
salivarj’' glands, and the patients ai'e in no waj' inconvenienced by the loss 
of a submaxillary gland. 

I beg to thank the members of the staff of the London Hospital 
for the many advantages I have been afforded. I am also greatly indebtec 
to the sister in charge of surgical out-patients, without whose help tlic 
material for this paper could not have been collected. 
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STRUCTURAL VARIATIONS IN THYROID METASTASES 

IN BONE, WITH 

REFERENCE TO BENIGN METASTATIC GOITRE. 

By r. GORDON BELL, EniNBURGir. 

:Mrcn interest is attached to secondary thyroid tumours of bone, especially 
the ^■ariety ’\vhich appears to present a normal or benign thyroid structure. 
The interest is still greater ^vhen the thyroid gland presents, or appears to 
jjresent, no departure from the normal detectable on phj'sical examination, 
or at most is the seat of a colloid or adenomatous change. Such cases have 
been interpreted in the past, chiefly through the influence of Cohnheim/ as 
c.xamples of metastasis from a normal or benign thj’roid — benign metastatic 
goitre ; and if this interpretation be accepted, it allots to the thjToid a unique 
place in the range of surgical pathologj', for no other structure has been credited 
with a like potentiality. It seems necessary, therefore, to ^reigh the evidence 
which may be taken to support Cohnheim’s conception, and this may be con- 
sidered under the three following heads : — 

1. Certain structural and functional features of the thjToid gland require 
consideration as having a possible bearing on the problem. Ewng® points 
out in a general review of the principles of thyroid patholog}' that the gland 
possesses a remarkably abundant blood-supply capable of great variation, the 
circulation between the alveoli is of a sinusoidal character, and the glandular 
epithelium is brought into an unusually intimate relation to the vascular 
endothelium owing to the absence of a basement membrane. Great variations 
in function are closely related to these structural peculiarities, and in response 
to variovjs stimuli the glandular cells may undergo enormous hjqjeiqdasia, 
as in toxic e.xophthalmic goitre, where the richness of the cell content may 
approach or surpass that of many frankly malignant tumours, and under 
certain conditions may return towards the normal, while under other circum- 
stances the glandular epithelium may atrophy, and regenerate later. Conse- 
quently, it may be assumed that the thyroid cell proper possesses exceptional 
]TOtcntialities with regard to size, number, and functional acti%nty, and in virtue 
of these attributes may possibly be rendered more mobile ovring to its intimate 
relation to the endothelium of the sinusoidal blood-spaces through the absence 
of a basement membrane, and may thus pierce the slender barrier and enter 
the blood-stream. Once having entered the eirculation, it is easy to suppose 
that s\ich emboli, composed of normal or abnormal thjToid cells, mav readily 
be deposited mid erow in other parts, for the exceptional capaeity of thyroid 
tissue to survive and to function in new surroundings is amply demonstrated 
by the success attending thyroid grafting. In this connection it will be 

interesting to observe whether grafts of admittedly normal thyroid tissue 

])laccd. for examjdc, in the head of the tibia, which is a popular site for 
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grafting at present — displaj^ any future tcncleney to erode the bone and to act in a 
malignant fashion as the so-called benign thyroid metastasis commonly does. 

It is coin-enient here to refer to 
certain other’ histological and de- 
velopmental, features. The thyroid 
])ossesses a reserve supply of un- 
de e 1 o p e d glandular epithelium 
which, in response to a physiological 
call,' may develop and assume 
adult characters. Some pathologists, 
espeeially AVolfler, have allotted 
great importance to these reserve 
islets, sometimes called Wolflcr’s 
rests, and hold them responsible for 
the development of thyroid adeno- 
mas, which in turn may give rise 
to metastasis, benign or malignant. 
Whatever be the role of these islets, 
it is an undoubted fact that secon- 
daiy thyroid tumours in bone often 
display a structure closely resembling 
that of the foetal or . developing 
thyroid or of the foetal adenoma. The sinusoidal character of the circulation 
is often jmrtieiilarl}' observable in 
adenomata {Figs. 426, 247), and the 
endothelial lining of the blood-spaees 
ma}”^ be so attenuated that the alveoli 
appear to.be literally batlied in blood. 

This feature is exaggerated in the 
malignant adenoma, and accounts 
for the fact that the dissemination 
of thyroid carcinoma usually takes 
place by the blood-stream. It is 
conceivable that an imperfection of 
the sinusoidal endothelium, possibW 
aided by, or associated with, some 
slight trauma or strain, may allow 
the glandular cells in benign con- 
ditions of the thyroid to enter the 
circulation and give rise to a benign 
metastasis. Patel,® in a paper en- 
titled “ Tumeurs benignes du Corps 
thyreoi'de donnant des Metastases ”, 
appears ' to attach importance to 

the peculiarities and richness of the . . 

capillar}'’ circulation, and notes the valve-less condition of the thyioi acii- 

especially the inferior set. .. i . . t tlu-roid 

2. Errors in development and the osseous inclusion of abenan 



Fig. 247. — Colloid adenoma. 
show the tenuity of the sinusoidal en ° ^ ‘ j 
Tho darkly-staining spindle cells are 
there round the large alveolus, but jc,] 

able round the small alveoli, Avbicli are 
by blood-corpuscles. 
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tissue offer a plausible explanation for some benign tumours apparently 
unassociated with changes in the cer\'ical thyroid. Such an explanation may 
hold in the region of the neck in regard to the mandible, sternum, cla\ icle, 
and possiblv the cer^■ical spine. Radley and Duggan'* invoke the aid of this 
theory in the case of a tumour of the clavicle, though a small tumour had been 
removed from the thyroid two years preHously. Possibly Riedel S'* case, a 
tumour of the mandible recurring ten years after removal, might be similarly 
interpreted. ‘Accessory thyroids’, or misplaced islands of thyroid tissue, may be 
situated along the line of the thyroglossal tract, behind the sternum or clavicles, 
and towards the spine, and may conceivably be included in one or other of the 
bones mentioned, though there arc certain anatomical objections. Such an origin 
can hardlv be alleged in the case of the long bones, pelvis, ribs, skull, and lower 
jiart of the spine, and it seems necessary to assume that tumours in these situ- 
ations must have arisen from detached thyroid cells carried by the circulation. 

As bearing on this hvpothesis, Joll’s table mentioned below brings out 
the significant fact that the bones least likely to include aberrant thyroid tissue 
are most commonly the seat of metastasis, and of the 44 cases the skull and 
spine were involved 15 and 12 times respectively, as opposed to the clavicle 
and sternum 7 and 3 times. 

3. The chief evidence in favour of mefdsiasis from a normal or benign 
thyroid is derived from a series of cases reported by various observers where 
a thyroid tumour in bone has been associated with either a clinically normal 
thyroid or with some benign condition such as a colloid or adenomatous goitre. 
•Toll® has recently tabulated a comprehensive list of these two types, adding a 
case of his own and making some instructive comments. 

The first group is admittedly small, barely reaching double figures, and 
must be acceijted with great reserve in view of the fact that the cases have 
rarely been checked by an e.xamination of the cervical thyroid that stands 
criticism. Ewing indicates his scepticism by pointing out that in- none of 
these cases has the supposed normal thyroid been submitted to microscopical 
e.xamination. and .Albert Kocher" takes a similar attitude. 

The second grouj), in which a metastasis from a colloid or adenomatous 
goitre is postulated, is a much larger one. Many of the cases are open to criti- 
cism, and even Cohnheim’s case, which is classical in that it gave the start 
to the conception of benign metastatic goitre, ^vas not accejDted by some of 
his contemporaries. In this case the thyroid was generallv enlarged and was 
the scat of a gelatinous or colloid change, and the metastatic tumours in the 
spine, fenuir, and lungs were of the same type. Autopsy showed that a 
])ortion of the colloid growth had penetrated the wall of one of the inferior 
thyroid veins. Under such circumstances transplantation of thyroid tissue 
>vould readily occur, but it seems necessary to assume an abnomial growth 
activity on the part of the colloid goitre to enable it to penetrate the wall of 
the vein. Molficr® exprc.sscd his opinion of these cases in words difficult to 
<-ontraveue ; “ Wlicn the glandular cells distributed by metastasis have given 
rise, m different situations, to tumours which not only grow but exert a de^ruc- 
tivc action on the bone, the primary tumour should be considered beniim 
licit licr clinically nor anatomically, even if its malignancy cannot be established 
ny microscopic e.xamination.'' 
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It is the ^vriter’s object not to embark oh any critical analysis of the 
recorded cases, but to emphasize the facts, which may appear obvious, tliat 
])hysical examination of the neck during life is entirelj’’ unreliable, and that 
superficial inspection of the thyroid at autopsy may readily fail to reveal 
minute changes within the gland (see Fig. 252); and further, to demonstrate by 
microphotographs that a secondary thyroid tumour of bone of unquestionable 
malignancy may display a structure, foetal or adult, hardly if at all distinguish- 
able from that of a normal or benign gland. In such a cellular organ as the 
thyroid, where the cell content is subject to great variations, both in quality 
and quantity^ withiir the range of the benign, the difficulty in determining 
the onset of an early malignant change is greatly enhanced, and the interpreta- 
tion of the finer shades of malignancy is likelj’^ to remain a matter of personal 
opinion. The extreme view that it is only by complete or even serial section 
of the thyu'oid that minute foci of proliferation can be excluded is logically 
unassailable, but is beymnd the range of the practical, and even if carried out 
would hardly yield any unanimity^ of opinion in so difficult a field. 


THE MATERIAL. 

The material a\’ailable for discussion in this paper is admittedly too 
scanty for more than tentative conclusions, and is derived from three cases 
only% but of differing clinical ty'pes, which may be briefly^ summarized. 

Case 1 had a frankly'^ malignant goitre on first coming under observation, 
and in addition had a secondary deposit in a rib. 

Case 2 presented the features of a simple enlargement of the thyroid 
for several y'^ears, with recent rapid growth of one lobe as the only suspicious 
feature, early’’ malignant change being discovered on section and with the 
microscope. A secondary'^ deposit appeared in the sternum two y^ears after 
removal of the affected lobe, and, Avhen the patient presented himself for 
further treatmeirt after the lapse of another two y^ears, the tumour in the 
manubrium had reached the size of an orange. 

Case 3 presented no abnormality'^ of the tlyroid discovered during life, 
metastases manifesting themselves by' pathological fracture of the right feniiu 
and great enlargement of the left ilium, the thyu'oid nature of these tumours 
only becoming evident at autopsy' and on microscopic examination. This is 
the most interesting and important of the three cases, for it belongs to the ty pe 
that has been the chief prop of the hy'pothesis that a normal or benign thyrou 
may' give rise to metastasis. All three cases have direct practical beaiings. 

Case 3 illustrates the important principle that in dealing with an enc osja 
tumour the possible well-known secondary sources of origin such as the t lyioic, 
breast, prostate, and kidney' should be excluded before accepting the tumou^ 
as primarily' osseous. This is a counsel of perfection, and in the case o 
secondary' thy'roid deposit with no clinical change in the neck the exac 
of the bony' tumour can only' be determined by' exploratory operation. 
case is a striking illustration of the futility of depending on a P^ys’ca 
tion of the neck to exclude a thy'roid origin in the case of a dou u 
of bone, for the thy'roid showed no abnormality', and only on ° ^ 
examination was unequivocal evidence obtained that the thyioi^ 
orit^in to the tumours in the 


viaence oocamcu Lua.- . 

femur and ilium. The writer has re 
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observed another case exemplifying the same point. This patient, an elderU 
man. was referred to the surgical wards for the removal for diagnostic jju^oses 
of a hard, enlarged gland in the left supraclavicular region. No pnmary 
source was detectable in the abdomen or neck, but microscopic examination 
showed the gland to be infiltrated with adenocarcinoma of unmistakably 
thyroid character. Even with this knowledge a further examination of the 
thyroid was entirely negative. Though an origin from aberrant th\Toid tissue 
IS possible in this case, it seems more reasonable to suppose that the parent 
source in the thyroid gland is still too small to be detect?.ble by palpation. 

Cases 1 and 2 illustrate the practical difficulties of this subject when a 
surgeon is confronted with the problem of dealing with a s-ingle thjToid metas- 
tasis in an accessible situation. How little guidance he obtains from the 
pathological confliction of ideas is best illustrated by quoting Jaeger,® who 
lavs down the following four sets of conditions relative to the thjToid and the 
metastasis: (1) Malignant thyroid — benign metastasis ; (2) Benign thyroid — 
malignant metastasis; (3,' Malignant tlnnoid — malignant metastasis; (4) 
Benign thjToid — ^benign metastasis. 

If a surgical belief is based on the first set of conditions, the natural desire 
to do the best for the patient is strengthened by pathological support, and 
operation receives full justification if the primarj' tumour in the neck can be 
removed. The second set of conditions reduces the problem essentially to that 
of any primary malignant tumour of bone, with the addition that the benign 
(sic) source also requires attention. . The third set renders the problem prac- 
tically hopeless, and the fourth is the combination that all surgeons would 
prefer to meet. 

Reducing the matter to the practical, and glossing over the lingering 
uncertainty as to the existence of other latent deposits not revealed by a 
searching radiographic e.xamination, we may have to deal with a single metas- 
tasis in an accessible situation : (1 ) That develops after the removal of a th\Toid 
tumour of low malignancy, of which Case 2 is an e.xample ; (2) That is associ- 
ated with a condition of the thyroid such as an adenomatous or colloid tumour 
ivhicli lends itself to removal with every prospect of success ; (3) That is 
associated with a clinically normal thyroid rvhere the exact nature of the bony 
tumour must remain uncertain till exploraton." operation : and (4) That is 
associated with a definitely malignant goitre which can be removed or is treated 
by radium or otlier means. Under these sets of conditions, with the possible 
exception of the fourth, operation on the osseous tumour is certainlv indicated, 
and in most cases, especially in view of the existing uncertaintv as to the exact 
status of the metastasis gua malignancy, should be of a conservative nature. 


CASE REPOBTS. 

Cose 1.— Male, age 52. Complained of pain at the root of the neck, passing 
roumt Itic neck and up the side.s of the head, of tvvo months' duration, also pain over 
t he ribs on the right side, of several weeks' duration. Examination showed a con- 
Mder.ible enlargement of the tluToid. especially on the right side, and the "land 
nas hard and adherent. Over the eighth rib. below tlie angle of the right scapula 
there was a hard nodular swelling the size of a chestnut, eridcntlv growing froin the 
rib. Ihe swondaiy deposit was excised .along nith several inches of rib. but the 
goitre nas found inoperable on cxiiloration, and the wound was closed ivith a tdew 
to future treatment by radium. 
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The Costal Metastasis. — O n splitting the rib a small soliH fiodn f 
^vas found expanding and replacing it. ” ’ 

Microscopical. — GeneraWy it presents the features of an adenocarcinoma 
destroying and replacing the bone. The cells are mostly spheroidal and are arraiit-cd 

irregularly, though in places thev show 
an attempt to form acini with no' lumen 
or diict-like spaces. There is no trace 
of colloid, and the general picture "ives 
little suggestion of a thjToid origin, 
though presenting a superficial resem- 
blance to foetal tluTOid tissue, the solid 
clumps of columns of cell resembling 
those of a foetal adenoma {Fig. 248)." 

It is unfortunate, that the priman- 
tumour is not available for comparison 
with the secondary deposit, hut the 
enlargement, hardness, and fixation left 
no doubt as to its malignant nature. 

Case 2. — Male, age 47. Xoticed 
slowly increasing enlaigement of tlie 
neck for eight years, and applied for 
treatment owing to a rapid increase in 
growth on the left side during the last 
year. Examination .showed a sym- 
metrical enlargement of the thyroid, 
the left lobe displacing the' laiynx 
markedly to the right. The enlarged 
left lobe was resected, the patient 
making a smooth recovery and returning to his occupation in .Caithness. .A^ dia- 
gnosis of earl.v malignant change was made on microscopic examination. Two years 
later he noticed a swelling the size of a pigeon's egg in the upper end of tlie 
breast bone, which caused him so little discomfort that he delayed seeking further 
treatment for another two years, bv which time the 'tumour in the manubrium 
had reached the size of an orange. As there was no return of the tumour 
in the neck and the sternal metastasis appeared to be the only one, it was decided 
to remove it. 

Operatiox. — The muscular attachments to the sternum were divided, the 1st, 
2nd, and 3rd costal cartilages cut through on both sides, the sternoclavicular joints 
disarticulated, and the sternum was sawn across between the 3fd and 4tli ribs. 
At this stage the patient's condition became precarious, and the wound was packed 
with the object of completing the removal at a second stage ; but he gradually sank, 
and died the same evening. 

The Thyroid. — The resected left lobe was eonsiderably enlarged, and on section 
showed marked pathological changes. Its medial part was occupied by a ‘ j 

size of a Tangerine orange, while the solid peripheral part was sharply divinei^ 
into an area composed of spongy tissue containing colloid, and a larger pmc are.i 
containing scattered hiemorrhages and not unlike encephaloid cancer, gimng ic 
impression that a malignant change had been superimposed on a colloid c_\s i 
CToitrci 

Microscopical. — The spongy tissue shows the features of a simple 
The pale, more or less solid area shows in parts marked proliferation an 
in the character of the glandular epithelium, though maintaining the charac 
thyroid structure to such an extent that a cursory examination of one ^ ^ 

fail to note the departure from the normal, or, in other words, might c ass ‘ , 
benign condition. Many of the alveoli arc well formed, and are line U 
cells secreting colloid. The chief change appears to affect there 

groups, and in some areas these form solid cellular patches enclosing 


Fig. 2‘t8. —Case 1. Costal metastasis. Adeno. 
carcinoma j sliows typical stnictiiro, bearing a 
crude superficial resemblance to that of a fcctal 
adenoma. 
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small alveoli containing no colloid. The cells generally are larger than normal and 
stain poorly, and the nuclei are unusually large [Fig. 249). 

It is noteworthy, as indicating the 


low grade of malignancy, that no recur- 
rence took place in the remains of the 
thyroid in the four years between the 
first and second operations, and micro- 
scopical examination of the right lobe 
and isthmus after death showed merely 
the features of a simple colloid goitre. 
The Sterxai. jMetastasis. — Gener- 
ally it presents the picture of an adeno- 
carcinoma destroying and replacing the 
bone, but shows considerable structural 
variations in different parts. The bulk 
of the tumour is made up of tissue 
presenting a general resemblance to 
the undeveloped thjToid, consisting of 
columns and clumps of cells suggesting 
an acinar arrangement without a lumen. 
In certain areas the cells assume an 
alveolar arrangement so definite as to 



render a tluToid origin unmistakable, 


though colloid is absent. The cells are 
either irregular or of the characteristic 
cubical shape. In the areas where active 
destruction and replacement of bone is 
going on, the tr^je and arrangement 
of the cells are so irregular as to 


Fig. 249 . — Case 2. Tliyroid. Adenocarci- 
noma ; but preserving a superficially benign 
appearance. The alveoli are still fairly imiform 
and contain colloid, but the cells for* the most 
part differ from the normal and show a tendency 
to form solid patches. 


make the diagnosis of adenocarcinoma obvious. To summarize, tlie metastasis 
exhibits variations in stnicture, ranging from undeveloped thyroid tissue to definite 



Itu. 250. Case 2. Sternal metastasis. 
Ailenocnrcmoma. Tlie majority of the celb are 
nrraiipiM m solid pro\ip«, but commenclnir alveolar 
lorrnation cWdent. 


Fig. 2c>l.-^a5c 2. Sternal metastasis. 
power view showing general structure and the 
tendency to the formation of alveoli lined bv 
cubical cells, ^ofe broad resemblance to develop- 
mg loetal adenoma, ^ 


adenocarcinoma, with here and there 
features [Figs. 250, 251), 


an attempt to reproduce the 


normal glandular 
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Case 3. — Female, age 48. Had complained of pain in the right hip-joint and 


dilTicnlty in walking for several months, 
the right femur fractured s]}ontaneously 



Fig. 252 . — Case .3. Tliyroid. JIalignnnt 
adenoma. The entire, proliferating nodiile en- 
closed in fibrous tissue appears m a single low- 
power field. Several similar areas were present 
in other parts of the gland. 


While confined to bed. the upper end of 
A swelling became manifest in the groin, 
and pain was referred to the distribution 
of the femoral nerve, and was later 
succeeded by numbness. A skiagram 
revealed a fracture of the neck of the 
right femur, with marked rarefaction 
of the head and upward displacement 
of the trochanter. A tumour then 
developed in the left iliac region and 
gradually increased in size, oedema of 
the lower extremities became marked, 
and death took place two and a half 
years after the onset of the illness. 

The post-mortem findings arc 
described below. It is noteworthy 
that metastasis involved the bones 
alone, the lungs and lymph nodes 
escaping. 

The Thvhoid.— The gland at 
autopsy showed neither general nor local 
enlargement, and superficial examination 
revealed no departure from the normal ; 
but on section the right lobe was found 
to contain three nodules about the size 
of a filbert. Two of these were hard 
and apparently fibrous, and the third 

resembled an ordinary adenoma. 

. .. +1 


resembled an ordinary aaenonia. 

Microscopicalhj, the main part of the ® " ThS S'st 

structure. The fibrous areas, however, display definite changes. Th . 

chiefly of fibrous tissue, but enclose 
masses of glandular cells which differ 
markedly from those of a normal thjToid 
or of a tj^ncal encapsulated benign 
adenoma. The cells for the most part 
have lost their cubical shape and 
become spheroidal, and are arranged 
irregularly, but in some areas have a 
tendency to assume a tubular or alveolar 
disposition. The vascular network is 
unusually prominent, and the blood- 
spaces are large and thin-walled and 
of the character of sinusoids, the lin- 
iner endothelial cells being in close 
refation to the glandular epithelium. 

Here and there the fibrous capsule 
contains small groups of compressed 
thyroid cells, and this may be inter- 
preted either as an attempt to invade 
the capsule, or to represent outlying 
portions of thyroid tissue undergoing 

strangulation. . , , . ^ 

To summarize, the highly irregular 
arrannenient and change in shape ot 

the cell, the absence stromilv suasest a malignant adeno . 

embrjmnic character of the blood spaces stTon^i.> _ 

{Figs. 252, 253). 



Fig. 2n3.— Case 3. the si” 

view of same, showing the smuso.ds and 
a^d arrangement of the thyroid celb. 
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Tjie JIetastases in' the Right Femeu .vxd Left Ilium. — 

The femur : T]ie head, neck, and both trochanters were completely dertroyed 
and replaced by a large cavity filled with chocolate-coloured fluid, while the 
acetabulum was' filled by a soft, friable, tumour-like material. On section of the 
femur, the tumour was found to have extended for some distance into the medullaiA 
cavity, where it displayed cystic areas. 

The ilium : The greater part of the left ilium was completely destroyed by 
tumour formation, and the iliac fossa was occupied by a large mass which partially 
filled the pelvis and lay deep to the iliacus and psoas muscles. The left sacro-iliac 
was disorganized as the result of erosion by the tumour. On section, the mass was 
found to be cystic, and its appearance was highly suggestive of a cystic goitre. 

To summarize, the destructive changes in both femur and ilium were on so 
marked a scale as to leave no doubt as to the highly malignant character of the 
invading deposits. 

Microscopic Features . — 

The femoral metastasis : The solid tissue replacing the upper end of the bone 
shows for the most part a structure resembling undeveloped and badly-formed 
foetal thyroid. The cells are arransed in small groups and columns. An acinar 
arrangement is easily distinguished, and in some areas the alveoli are well formed, 
are lined by cubical cells, and contain thin, badly-staining colloid — ^the thyroid 
character being unmistakable. Certain areas show a structure exactly reproducing 
that of the nodules in the thjToid gland alreadj' described, with the same tendency 
to invade the fibrous stroma. 

The iliac metastasis : The tumour replacing the ilium shows a generally similar 
stnicture, but the formation of vesicles like those of the normal thjToid is in parts 
much more e^^dent, and in small areas reproduces the features of an ordinarj' 
colloid goitre, gi\'ing the impression that when the fungating tumour is liberated 
from the mechanical restraint e.xercised by the rigid bony tissue, it tends to undergo 
colloid In’jiertrophy, while the tissue actively eroding the fibrous and osseous 
structures retains an undifferentiated tj*pe. 

To summarize, the thjToid nature of the secondarj' deposits is everjm’here 
evident, but displays striking variations. The foetal element predominates, and is 
hardly distinguishable from the normal developing thyroid ; vesicular and colloid 
fonnation of the normal tj-pe is well marked ; and in some areas the structure of 
the suspicious nodules in the cer\-ical thjToid is exaetly reproduced. Certain areas 
might well be regarded as displaring a benign strueture, and illustrate the peculiar 
tendency of secondarj' tluTOid deposits of a cancerous nature to revert to the 
normal : but no tumour displaying such obrious malignant tendencies as described 
above can seriously be regarded as benign (Figs. 251, 255. 256, 257). 


The histological apjiearanccs of secondary thyroid deposits in bone, as 
jiortraycd in tliese three eases, display considerable variations, and this 
variability depends partly on the type of the parent tumour, partlv on the 
duration of the metastasis, and partly on its local circumstances. One would 
suggest that in the early stages of a metastasis enclosed within bone the 
structure is likely to remain of an undifferentiated embryonic tvpe. Later 
on. the striking tendency of the aberrant thyroid cells to arrange themselves 
in a move or less normal fashion asserts itself, and this tendency becomes all 
the more evident if mechanical restraint is removed, when the features of 
colloid hypcrtrojihy may be suiieradded. In other words, the life histon,' of a 
metastasis is likeh' to follow that of the developing cervical thyroid. Like it. 
the metastasts may function, as in the much-quoted case of von Eiselsbern,io 
and suudarly it may undergo colloid or cystic changes. Hence the e.xamina- 
tion ot one part of an osseous deposit, or examination at one stage of its 
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development, may prove misleading, ov'ing to the facility with which the thyroid 
cells assume structural variations. 



Fig. 2!)i. — Case 3. Iliac metastasis. Shows 
the general structure typical of both this and the 
femoral metastasis. Solid groups of cells prepon- 
derate, but early alveolar formation of a regular 
type with colloid is well seen. 


Fig. 255 . — Case 3. Iliac metastasis. Shows 
various stages in development ; solid groups of 
cells, small alveoli containing colloid, and dilated 
alveoli filled with darkly-staining colloid. 



Fig. 257 . — Case 3. Iliac metastasis. Another 
area showing well-marked alveoli of orin 
size with commencing colloid formation. 

Figs. 254 to 257 are reproduced to show the tendency of the metastases to revert 
or benign structure ; but, as noted in the text, other areas exactly reproduce the stnic 
nodules in the thyroid, and are regarded as certainly malignant. 


Fig. 25G. — Case 3. Iliac metastasis. High- 
power view showing changes characteristic of a 
simple colloid goitre. 


The tendency displayed by secondary deposits of a carcinomatous nature 
to assume a structure resembling that of the normal thyroid a feature 
emphasized by Eberth and designated “the return towards the normal 
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bv French ^\Titers — requires most careful consideration before a secondary 
tumour can be accepted as ha-v-ing a normal or benign structure, and more 
stress should be laid upon the reaction produced by the deposit on the 
surrounding tissues and its capacity of eroding and destro\*ing the bone than 
upon its histological characters. 

SUMMARY. 

The material is too scanty to permit of any formal ‘conclusions’, but the 
cases raise certain points -which merit consideration : — 

1. Jletastatic tumours of bone of thj-roid origin exhibit considerable 
histological variations. 

2. An embryonic or fatal structure appears to form the basal type, and 
this may develop towards a normal thyroid structure with formation of 
colloid, or may assume frankly malignant characters. All these variations 
mav be represented in the same tumour. 

3. The fact that secondary tumours may exhibit a striking tendency to 
the formation of a structure practically indistinguishable from that of the 
normal or benign th\Toid— “ the return towards the nonnal ’’—probably 
provides an explanation for some of the so-called benign metastatic tumours. 

4. This feature should be coupled Avith the fact that the proliferative 
changes in the thyroid indicative of malignancy may be so minute or even 
microscopical as to be readily missed in the absence of a thorough histological 
examination, and still more readily if reliance is placed on a clinical e.xamin- 
ation. 

5. The sinusoidal character of the tluToid circulation, seen to great 
advantage in adenomata, may have a direct bearing on the origin of benign 
metastatic tumours, 

6. The true criterion as to the benign or malignant nature of thvroid 
osseous deposits should be based on their destruetive behaviour towards the 
surrounding bone rather than upon their histological characters. 

Cases 1 and 2 were under the care of the late Professor Ale.xis Thomson 
in the Royal Infirmary. Edinburgh, and for the records of Case 3 I am greatly 
indebted to Dr. H. D. Wright, iioav of University College Hospital ^ledical 
School. 

The microi)hotographs arc the AA-ork of .Mr. PettigreAv, Technical .Assistant 
in the Department of Surgery, Edinburgh Unir'ersity. 
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A NEW TECHNIQUE FOR ARTHRODESIS OF THE 
TARSAL JOINTS.* 

By ALEXANDER AIACLENNAN, Glasgow. 

The problem of dealing with a paralytic foot resulting from infantile paralysis 
has been adequately solved by the performance of arthrodesis as recom- 
mended by^ Dunn. Unfortunately' these cases are often coniiolicated by 
deficiency' in growth of the entire leg, and especially' in tliat part of it below 
the knee. In such cases (T'ig. 258) there is little benefit to be gained by 
stabilization of the tarsal joints. Aii arthrodesis of the ankle-joint added to 

that of the tarsal joints, with fixalion of the foot 
in extreme extension (equinus position), is then 
advisable, as it adds the length of the foot to 
that of the leg. 

This operation as described by' jMikulicz 
adequately fixes the foot, but it necessitates the 
resection of the tarsus, and thereby' fails to gain 
the full possible lengthening of the leg. The 
operative technique about to be described has the 
advantage of jiroducing the minimum of shorten- 
ing of the foot, and, while it fi.xes the os calcis, 
also allows of some pressure being jjut on the 
heel, and so reduces that on the balls of the 
toes. This operation shoidd not be performed 
until the patient has reached nine y'ears of age, 
unless it be combined with a graft of bone extend- 
ing from the tibia to the metatarsus. 

In children under nine y'ears much of the 
tarsal bone is cartilage ; hence an arthrodesis is 
difficult to achieve in them. During the period 
of waiting, the foot is put up if necessary in 
successive plaster-of-Paris casings until a complete 
equinus position is obtained. Finally’, a celluloid 
splint is moulded to a cast of the foot, and the 
child becomes accustomed to walk on the balls of the toes until the requisite 

age is reached. _ . 

The operation is car-ried out as follows : A tourniquet is applied to le 
thigh. A dorsal incision to the outer side of the long flexor of the great toe 
extends obliquely' upwards from the space between the heads of the fiist am 
second metatarsal bones to the lower tibio-fibular joint. This incision rear les 



Fig. 258. — To illustrate the 
condition suitable for this oper- 
ation. 


* A communication made to the Association of Surgeons, Liverpool, 
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clown to the bones, avoiding as much as possible the clorsal cutaneous nerves 
and the dorsalis pedis artery. The tendinous slip of the short extensor 
passing to the great toe crosses the incision : it is not worth while conserving 
it. The first and second motatarsal bones are separated by the knife from 
each other, a saw or osteotome is inserted, and the cuneiform, scaphoid, 
and astragalus are split vertically. In such feet the bones are usually much 
rarefied and soft. Bv the aid of retractors the split in the foot is forcibly 
widened, exposing all the joints (Fig. 250). The various joints are erased 
by the osteotome and sharp spoon. The only difficulty in the operation 

will be found in rendeiing the 



Fin. — Specimen of split -foot from a Fig. 2G0. — Shows anliroJcsed 

child of 5 yeai.«, showing tlie free access to the foot in celluloid case, 

tnrsnl joints. 


they should he carefully jireservcd. and should be inserted into the wound before 
the incision is closed. Ligatures are not usually required, as the lucmorrhage 
is not serious. few subcutaneous catgut sutures may be inserted, and the 
wound closed. The foot is jnit up with a lateral straight wooden splint, to 
be followed, when the sutures are removed in a fortnight's time, by a plaster- 
of-l’aris ease, which should be retained for eight weeks. After six weeks 
the child should be cneouraged to walk, so as to stimulate the formation of 
the bone. .-V celluloid splint should then be fitted as shown in Fig. 260. 

In none of the cases ha\ c there been any untoward symptoms. Little 
pain is complained of. and there has been practically no hemorrhage. The 
external apiicaranee of the foot is unaltered, and its length not appreciablv 
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diminislied, Wlien fixation has been achieved, after a lapse of about six 
montlis, an artificial boot maj’- be made so as to distribute the pressure between 
the projecting heel and the balls of the toes. The various illustrations will 

render further deseription of the procedure 
unnecessary {Figs. 261, 262, 263). 

Altogether seven cases have been done 
on children between the ages of 10 and 12. 
In the first case the incision extended from 
the middle of the sole of the foot, between 
the first and second toes, up to the ankle- 
joint. The incision has now been curtailed 
to the dimensions referred to, as an incision 





Figs 201, 202. — To slio«' foot 
after splitting operation. 


Fig. 2C3. — Racliojiraph of foot shown in 
Fifj. 201 l> months after operation. 


into the sole of the foot was found to be unnecessary. The children Avalk 

without support of any kind other than a stiffened boot. „„„utation. 

The only alternative to the operation would seem to me to P 
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CYSTINUEIA WITH CALCULUS FORMATION. 

By IIABOLD C. EDWARDS, Lokdox. 

Cystin' calculus must be an exti-emely rare condition. Since AA oollaston 
first discovered a cystin stone in the bladder of a child in 1810, only some 
117 cases have been recorded. It is computed that 2h per cent of cystinurics 
develop stones, but this figure is probably high on account of the large 
number of unrecognized cases of cystinuria. The following case is of additional 
interest in that the passage of cystin crystals by the kidney is intermittent. 

The patient is a man of 36, of medium lieight and build, giving a history 
of quinsy when three years old. and with nocturnal enuresis up to the age of 
seven. He first suffered symptoms of stone in 1901, when he had a severe 
attack of renal colic, and passed small stones per urethram. Two years 
afterwards he was operated upon for acute appendicitis with abscess. From 
1903 to the present time he has had numerous attacks of renal colic, and 
has passed a large number of stones varying from minute dimensions to the 
size of a pea. The attacks have occurred at intervals of var\'ing duration, 
sometimes of two to three months up to nine to twelve months. An attack 
may last anything from two hours to six weeks. In the long attacks, pain 
is subacute, with severe exacerbations 

He has always suffered from ;i weak digestion, and during the last twenty 
years — i.e.. since the incidence of the renal complaint — he has been troubled 
^Yith flatulence and a feeling of weight in the epigastrium. This is greatly 
exaggerated before an attack of renal colic, and forms an actual prodroma. 
Rlepharitis. with much blepharosj^asm, and profuse watering of the eyes, are 
also prodromata. This condition reaches a climax during the renal attack, 
and slowly subsides. 

He has often suffered from rheumatism affecting both knees. For some 
years he has suffered occasional attacks of acute inflammation, with much pain 
and swelling of the first joint of either big toe. This seems most liable to occur 
in the early days of spring, and simulates gouty arthritis. During the early 
[lart of such an attack, which lasts about three weeks, it is agony to put the 
foot to the ground, and even the contact of bedclothes is intolerable. A 
radiograph of the joints was negative. 

He suffers from numbness of the arms on waking, frequent tremors, 
cramps at the backs of the knees, and a habit spasm of the arm when walking 
or driving. He is much addicted to talking in his sleep. Two years ago he 
suffered an attaek of herpes in the scalp. He occasionally suffers from\cne 
vulgaris on the back and shoulders. 

In 1906, as a result of the first operation of litholapaxy. he developed an 
epileptiform attack, which recurred in two, three, or six months, and alwavs 
happened during .sleep. The interval lengtliened until the attacks completely 



846 THE BRITISH JOURNAL OF SURGERY 


disappeared some twelve years ago. Litholapaxy had been performed some 
eight times in all up to the time of admission. 


Extract from jNIedical Report, July 11. 1922 


E,Tnmi)iatio)i of Fmccs : — 

Undigested muscle fibres 
Undigested fats 
Fatty acids and soaps 
Undigested starch . . 

Ova and parasites . . 

Occult blood 
Crystals 

Organisms on culture 

Examination of Blood : — 
Hamioglobin 
Total red cells 
Colour inde.x 
Total white cells 
Lymphocytes 
Polymorphs 
Eosinophils 
Large mononuclears 
Mast cells 
j\Iyelocytcs 
Total cells counted . . 

Arneth index of polymorphs 

Average per cell (normal : 2-70) 
lodophilia 
Calcium index 
Malarial parasites 


. . Nil 

. . Nil 

. . Nil 

.. + 

. . Nil 

. . Nil 

. . Nil 

. . A high proportion of strepto- 
cocci and diphtheroids. 

. . 95 per cent 

5,070,000 per c.mm. 

. . 0-84 

. . 0,400 per c.mm. 

. . 35-0 per cent 

. . 55-0 „ 

. . 1-0 „ 

7-0 

.. 1-0 ,. 

.. LO „ 

. . 200 

(1 2 3 4 (5 

•• Is .34 40 19 2 per cent 
. . 2-79 

. . Nil 

. . Nil 

. . Nil 


Results of Urine Analysis : — 

Source 

Specific gravity 

Urea (normal 2-2 per cent) . . 

Total acidity (normal urine = 2 c.c. 

N /I NaOH per cent) 

Albumin coagulable 

Xanthoproteic reaction 

Sugar — Benedict’s test 

Acetone and diaceticacid (Rothera’stest) 

Amino-acid derivatives : 

Tryptophane as Skatoxyl 

,, ,, Indican 

., ,, Indirubin 

,, ,. Indol 

Tyrosine ,, Tyramine 

Bile salts 
Bile pigments 

Phosphates on boiling ( 

„ ,, neutralization J 

Organisms 
Deposit on cooling 

,, ,, centrifuging 


24 hours 
1012 

0-8 per cent 


1-0 c.c. per cent 

Nii 

Nil 

Nil 

Nil 


Nil 

+ 

Nil 

Nil 

+ 

Nil 

Nil 

Nil 


Streptococci and B. coU 
Slight . , 

Pus cells and organisms. 
cystin cr 5 'stals were observed. 
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Family History. — ^Father, age 82, and mother, age 80, are still li\'ing, and 
enjoy reasonable health. They were not related before marriage. 

One brother and t-vvo sisters suffered from similar kidney calculi : 

(1) One sister died after ha\-ing one kidney opened some years ago. 

(2) A second sister had her right kidney removed about four years ago 
and has apparently had no further trouble, although she is in a state of 
chronic ill health. The kidney was enormously enlarged and adherent 
to stomach and bowels, and over two hundred cystin stones were found 
in it. (3) A brother two years senior has an abscess in one kidney and 
stones in the other. 

The patient has three children, and states that the oldest girl has 
the same sediments in her urine as he has liimself. 


Patient was admitted to King's College Hospital in Februarj*, 1924. He 
felt there was a large stone in his bladder which he could not pass per urethram. 



Fir,. ;r,4._n,c rarlioirrapl, shows a small collection of cvstin stones 
m the lower pole of the left kidnev. 


He brought tiji a few of some dozen small stones which he had recentU- v, .r 
n e. . me. Analts.s of one showed it to be entirely composed of cystin. ' ' 
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X ra3>-s showed a small collection of stones in the pehds of the left kidney, 
n-ith one Jon- down in the ureter and two in the bladder— a large and small 
one (Figs. 261, 265). 

The urine was pale yellow, and slightly turbid and oily. There was a 
slight y^ellow deposit. Reaction was alkaline. Much pus was present, and 
Staphylococcus albus and Bacillus coli were cultivated. Xo cystin crystals 
were found in the urine e^-en after acidifydng with acetic acid and acetone. 
The chemical reactions of cymtin were absent. 

The large stone was crushed by Sir John Thomson-Walker under stovaine, 
and shortly afterwards the small stone seen in the skiagram was passed. Tlie 
patient left hospital the next day. 

Repeated specimens of urine were sent up by the patient, hut no cystin 



Fig. 205. — One stone is slio\rn in the bladder, another in or 
near the left ureteric orifice, and a third in the left ureter a short 
distance from the orifice. 


was found on daily^ examination. On April 14, almost two months a cr 
litholapaxy^ a specimen was received by post which contained cy'stin ^0 ® ^ ® 
in abundance. The sjJecimen was different from those previously lecene . 
It was darker, more oily, and ydelded a heavy’- deposit. It had “ ' 

odour. Pus cells were abundant. On standing for a few day’s, the charac c ^ 
istic smell of hydrogen sulphide der-eloped. Cada^-crin and jjutrescin ver 
looked for in this specimen by’ benzoydation, but I could cletect none. 

Specimens received from the parents contained no cystin. . ^ 
all three children was dark and yielded a heavy deposit. No cystm "“L 
in either, but ^’ery characteristic tyrosin crystal were found m tlie u 
the y’oungest child, a girl of 4. 
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The patient lives some luiiulrcd miles away, ami experimental work is 
impossible. As far as it has been exploitetl. the ease seems to add little 
further to our present knowledge of the subject, beyond the fact that it delin- 
itely establishes a eondition of intermittcnl eystinuria. Two years aeo. a 
very thorough search for eysfin in the urine was negali\-e. for two months 
only one sjiccimen was obtaincfl in whi<‘li it was found. .Ml specimens were 
se.nrchcd regularly without result until the specimen received on .April 1 t 
showed evstin in abundance. Two eases of tem])orary eystinuria ha\'e been 
previously recorded by \Varburg. and Semon and Lewis. 

The familial nature of the <lisorder is brought out strongly, partieidarly 
along horizontal lines, i.e.. the brothers and sisters of the p:ifient. The tirine 
of the children is not above suspicion. Only one speeimeii from each ehihi 
was examined, and although repeated attempts to find crystals bore no fruit, 
yet the urines were far from normal, and I think it higlily prr)bable that .at 
some time or other eystin could be found. The discovery of tyrosin in the 
youngest child is hard to explain aj)art from eystinuria. 

The gouty attacks lead one to think of .Abficrhalden's famous ease- of the 
infant who died of so-called ‘inanition*, and in whose tissues deposits of eysfin 



ADC D 

Fic. 20f*. — The print is of various iirinnn.' stones X-rayctl Fiinnltaneoii^sly, to *ho\v their 
relative opacity. A. Oxalate. B, Pho-plmte. C. ODlleelion of small eystin 
D, Uric acid stone. 

crystals were found. Although there is no definite evidenee that the acute 
attacks of arthritis are in any way related to the error of metabolism, it seems 
reasonable to suspect an intra-articular deposit of eystin similar to the deposit 
of sodium biurate in gout. 

The liability to skin disorders finds a parallel in the case described bv 
Miller which displaj'ed a ‘ stubborn urticaria Aliller actually found eystin 
crystals in the blood. 

The prodromal attacks of dyspepsia do not occasion much comment, but 
it is difficult to associate the attaeks of blepharitis with the renal condition. 
In Tennant's case of a young woman, age 21, the only symptom beyond 
hsematuria was that “ her eyes filled with tears during urination ". Refie.v 
lachrymation can be readily understood, and probably occurred in the case 
quoted, but there is nothing to explain the blepharitis. 

There is a popular conception that eystin stones cast a poor shadow with 
X rays. As Alorris pointed out some years ago, c\'stin calculus is second onlv 
in X-ray opacity to oxalate calculus. The accompanying photograph (Fig. 
266) shows a comparison between urinar}' stones given the same exposure. 
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Treatment, as in all disorders of metabolism, is disappointing. Ration- 
all}", treatment should be directed towards arresting the excretion of cvstin 
by the kidneys as a prophylactic against calculus formation. Diet has little 
effect. It has been shown that ingestion of cystin by mouth has no influence 
upon the output of cystin b}" the kidneys, although it increases the output 
of organic sulphates. Cystin is soluble in alkaline media ; thus, by keeping 
the urine alkaline, cystin crystals should not be formed. Klemperer and 
Jacoby state that administration of 6 to 10 grm. of sodium bicarbonate causes 
coTUjrlete cessation of cystinuria. In cases in which stones have already been 
formed, this treatment is of no avail. 

Ciiolcic acid may be gh'en— -a treatment based on the hypothesis that 
endogenous cystin should normally become the taurin of the bile salts, and 
that its excretion as cystin is due to lack of choleic acid with which it can 
conjugate. 

In this case, as in many quoted, bone! sepsis determines the pelvic infec- 
tion which furnislies the irreversible colloid that glues the crystals into calculi. 
An attempt should be made, therefore, to allay fermentation in the bowel by 
intestinal antiseptics, such as salol and kerol, coupled with urinary antiseptics. 
A course of vaccines may be tried. In the case described, a vaccine was pre- 
]rared from the frecal strains enumerated above, the dose rising from OJ c.c. 
to a maximum of l-O c.c., at intervals of from five to seven days. This treat- 
ment gave rise to an eczema which )3ersi.sted throughout the course, and 
seemed to have little effect upon the condition. 

The question of operative measures must receive consideration. The 
risks of nephrectomy in this case would, I think, be unjustifiable. Removal 
of the stones by nephrotonry would be useless. The infection of the pelvis 
woidd again determine the formation of new stones. Southam, however, 
states that cystinuria may cease with operation, and quotes a case which 
remained free from cystin for fourteen years after operation. 

The case described is being treated with kerol and urinary antiseptics. 
and stones too lai'ge to be passed per urethram are dispersed by crushing as 
they arise. 

I wish to thank Sir John Thomson-Walker for permission to investigale 
and publish this case, and Mr. C. P. G. Wakeley for his adi'ice. 
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RETROPERITONEAL CATHETERIZATION OF THE URETERS. 
Hy Axnuuw ITI.I-Kirrox, Ukm ast. 

It occasiouallv liappcus that for some ronsoii it is imjiossiiih' tf> i'atl,rlt'ri7.f 
the ureters bv the ordinary method. The bladder may be so (■xlei,si% ely 
ulcerated, or so irritable, that enough Ihiid cannot be retained ; or tlie medium 
mav he so clouded hy blood, pus. mucus, deiiris. etc., that the ureteral oriliccs 
cannot he seen. The ureter, or its orifice, may be stenosed. <lisplaced. or 
distorted bv some local condition, as. for c.\amplc. a tumour inside or outside 
the bladder. .\ fold, or some unusual conformation of the intramural ])orlion 
of the ureter, or spasm, may prevent the passage of the catheter, A large 
endovesical prostate, or other projecting tumour, may also g;vc rise to in- 
superable difTiculties by placing the ureteral orifices out of view or o\it of 
reach. The operation about to be described was designed with the object of 
surmounting any of these dilTicultics. 



Fig. 207. — Slioirinp: peritoneum carrj-ing ureter stripped back from pelvic wali. The 
ureter is shoivn feed betneen fivo points by Lnne-’s ti.ssne foreep.s. The introduction of 
a tmeteral catheter is shoira. Tlie segment of ureter between the forceps sbonld be tant, 
nnei the ureter slioiild be Jes? curved on the right side of the ficure. The catheter 

Is entering a small slit in the longitudinal axis of the ureter. 


An incision about I in. long is made in the lower iliac region, and the 
e.vternal oblique aponeurosis split in the direction of its fibres. After retraction, 
the internal oblique and transversalis muscles are similarlv split in the direction 
of their fibres. The edges of the wound are now widely retracted, and the 
peritoneum is stripped from the iliac fossa and the lateral wall of the pelvis 
until the external iliac artery is reached. It will be found that the ureter 
las been reflected with the peritoneum, and can be recognized on its deep 
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surface as a thin strap, accompanied by longitudinal vessels. A section, about 
2 in. long, of the ureter is steadied by two pairs of Lane’s tissue forceps, each 
of which surrounds the ureter without damaging it. By traction on these 
forceps the required area of the ureter can be made taut, and brought, with 
the adherent peritoneum, towards the surfaee of the wound. A short ionai- 
tudinal incision is made into the lumen, and a eatheter introduced towards 
the renal pehds {Fig. 267). This is done on both sides, and specimens are 
obtained from both kidnej's. When sufficient urine has been collected, the 
small slit is accurately closed by a double layer of fine eontinuous catgut 
suture, e.vcluding the mucous membrane. A small glove-drain is introduced, 
and the wound closed in the usual way. 

This procedure was carried out in the following case, that of a male, age 
45. About two years previous to my examination he began, rather suddenly, 
to suffer from frequency of micturition. This had continued ever since, and 
was accompanied by the passage of ‘blood and corruption’ in the urine. If 
he held his urine too long he had pain in the penis. During the night, if he fell 
asleep, he might retain for a maximum of two hours, but as a rule he was 
obliged to micturate every ten minutes, day and night. I examined him on 
Aug. 27, 1923. He appeared to be a strong, healthy man. Nothing could be 
made out on abdominal examination. Per rectum, he complained of pain on 
pressure over the base of the bladder. Nothing abnormal could be detected 


in the prostate or testes. 

The urine was cloudy, alkaline, sp. gr. 1010, contained phosphates, pus. 
some blood-cells on microscopic examination, and a small amount of albumin. 
Sugar was absent. A few clumps of bacilli resembling tubercle bacilli were 
found in the urine, but the bacteriologist was not quite satisfied as to their 
identitJ^ The bladder held, with great difficulty, about 2 oz. of fluid, and 
the patient strained and struggled so much that cystoscopy was almost 
impossible. The right side of the bladder appeared fairly normal. On the 
left side there w'as a good deal of redness, and the orifice of the left ureter 
was obscured by a small cystic swelling. There was a good deal of bleeding 
from the region of the neck of the bladder, which prevented a satisfactory 
examination. Attempts were made to catheterize the ureters, but althougi 
the points of the catheter engaged the orifices, they could not be passed farther. 
About a fortnight later, further attempts w'ere made, after the injection o 
indigo-carmine subcutaneously and under an anaesthetic, but again witiou 
success. The ureters were then exposed in the iliac regions. The left side uas 
first dealt wdth, and then the right. Both ureters w'ere dilated and their va 
W'ere much thicker than normal. I attributed this to back jrressure from com 
pression of the intramural portion of the ureters by overaction of the r a ( cj 
muscle. A small slit w'as made into each ureter, so as to admit a lire 
catheter, and specimens were easily' obtained. On conclusion of the o ser\. 
tion the openings w'ere accurately sutured with fine catgut on a roun 
and the w'ounds in the irarietes closed. Healing took place by first in 

The specimen from the right side w'as slightly cloud}', with a ue 
was neutral in reaction, had a specific gravity of 1010, and containec . 

amount of pus and a trace of albumin. An odd red cell an t 

.epithelial cells were seen on microscopical examination, liie ci 



CATHETERIZATION OF THE URETERvS 



was O'o per cent and the urea 1‘4 per cent. Staphylocoeci were found in pure 
culture. The spcchnen from the left side was clear, with a pale-bhie tiufje. 
acid in reaction, had a specific gravity of 1020. and was free from pus and 
albumin. -V few red cells and some ureteral cinlhclial cells were seen on 
microscopical examination. The cliloride ontjnit was 1 1 per cent, and the 
urea 1'9 per cent. .Staphylococci were absent. 

.■Vn autogenous vaccine was given, and the bladder irrigated daily with 
weak nitrate of silver solution. TIic frc(pieiicy soon diminished, so tliat the 
patient could retain for one to one and a half hours. He was then sent home, 
supplied with the vaccine, which was administered by Iiis medical attendant. 
A letter from the latter, dated April 5, 1924, slates that " the patient is very 
well. For days together he has no trouble in the bladder. Micturition is 
generally normal. He cats well, sleeps well, and has put on some llcsli." I 
believe that, when the over-action of his bladder has ])asscd off. the ohstruction 


at the entrance of the ureters will disappear. 

In this ease one would have been justified in suspecting the left kidney 
from the cystoscopic appearances, and the condition of the left ureter when 
exposed would have confirmed these suspicions had not the right ureter also 
been examined. It is probable that, if the bladder had been oi^cned. attempts 
to catheterize the ureter by this route would have failed on account of the 
obstruction, which was sufficient to cause dilatation and what apjicarcd to 


be hypertrophy of the walls of both ureters. 

A recent paper by N. P. RathbunP will tend to revive interest in a method 
which most of us who practise urology have used on occasions. Tlic author 
of this paper recommends suprapubic cystotomy and catheterization of the 
ureters through the open bladder for certain cases of tuberculosis in which it 
is impossible to catheterize the ureters in the usual way on account of limited 
capacity and inability to wash the field free of blood, pus, and tenacious mucus. 
He quotes Marion, Carlier, and Pasqucrcau in support of this procedure, and 
Cathelin as mentioning it only to condemn it. The last-mentioned author 
recommends, as an alternative, one of three measures, (1) the segregator, (2) 
lumbar ineision with aspiration of urine from the kidney pelvis, and (3) tempor- 
ary ligature of the ureter on the supposed diseased side through a groin incision 
and collection of urine tlirough the bladder from the supposed healthv side. 

Speaking of the attendant risk of cystotomy, Ratliburn points out that 
cystoscopy may be. and often is, attended by quite as much shock and dis- 
comfort, and is not entirely devoid of risk, and, furthermore, does not alwavs 
accomplish its aim. With this expression of opinion most surgeons will be in 
thorough agreement. The risk of a suprapubic fistula which fails to heal is 
also mentioned. 


In a recent case of e.xtensive ulceration of the bladder, I failed to find 
the ureteric orifices even after wide exposure by cystotomy, and resorted to 
the expedient of stripping back the peritoneum from the bladder till the 
ureters could be felt and traced to their junction with the latter The position 
of the vesical ends of the ureters being thus located, we succeeded in introduciim 
the catheter through the open bladder. Tuberculosis of the kidnev bein^ 
excluded by examination of the specimens thus obtained, as much as possible 
of the ulcerated surface of the bladder was cut away rvith scissors, with the 
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result that the patient was eompletely cured of intolerable suffering nhieh 
had lasted for several years. In this case it would, perhaps, have' been easier 
and safer to have performed the retroperitoneal exposure of the ureters just 
described. 


CONCLUSIONS. 

1. It may be impossilDle to cathetcrize the ureters by the ordinary 
method. 

2. The ureter can be exposed for catheterization by stripping imvards 
the peritoneum after an incision in the parietes similar to that used for 
appendicectomy. 

3. In tuberculosis of the kidney', if a thickened ureter be found on one side, 
it need not be further disturbed. All that is necessary is to obtain a specimen 
from tire opposite ureter. 

4. AVith careful technique and accurate suturing there need be no extrava- 
sation of urine. 

5. Tire actual quantity of urine secreted by a kidney can be ascertained : 

(a) By using a catheter of sufficient calibre to fit the ureter snugly; or 

(b) By' compressing the ureter round the catheter so as to avoid leakage 
by the side of the latter. 

6. The specimens so obtained are free from any' contamination from 
the bladder contents. 

I am greatly' indebted to Mr. C. A. Keogh, my' resident pupil, for the 
accompany'ing drawing. 
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FIBROMA OF THE ABDOMINAL WALL. 

Ky M. J. STEWAKT, I.v.nnp, anii T. il. .AIOl.’AT. Siti:rni;i.n. 
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I. INTRODUCTION. 

Fibrojlv of the abdominal wall, or desmoid tumour, is a condition wiiicli lias 
had a considerable amount of attention paid to it at various times during the 
last sixty-five years, and the main facts of its natural history arc now well 
established. Of somewhat infrequent occurrence, it is nevertheless a clinical 
entity of great general interest and some importance, and docs not merit the 
comparative neglect into which it seems to have fallen of late in this country. 
In structure a true fibroma, it owes its clinical and pathological interest mainly 
to its site and to the fact that about SO per cent of the cases occur in women 
who have borne children. 

By the kindness of Sir John Bland-Sutton. Jlr. Victor Bonney, and Mr. 
Giles, of the Chelsea Hospital for Women, and of Professor Hcllier. Mr. L. H. 
Braithwaite, and Mr. William Gougli. of Leeds, we liar'e had the opportiinitj- 
of studying seven cases of this disease. For this reason, and also as it is now 
twenty years since the publication of Pfeiffer's comprehensive monograpli, 
we have thought it worth while to review the subject afresh, and to collect as 
far as possible all the recently reported cases, ^Yc har'e also included in our 
analysis eighteen cases from the older literature not given by Pfeiffer, making, 
with our own seven, a total of si.xty-si.v. Only cases in n-liioh a reasonable 
amount of detail is given have been included. 

n. HISTORICAL SUMMARY. 

Labbe and Remy, in their monograph published in 1888, divide the 
history of abdominal-wall fibromas into two periods, a ten-year period prior to 
IS60, during which nine isolated cases were reported by various observers, and 
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the jieriod from 1860 onwards, Avlien the condition Avas recognized as a definite 
entity, and Amrious scries of collected cases AA-ere published. Of the nine cases 
in the first period, tAvo occurred in France, one in Belgium, four in Germany 
and one each in SAveden and in England. The first four Avere reported in lS5o' 
those of Sappey (1850) and of Limauge (1850) being exceptional in that the 
tumours occurred in men, Avhilc tbose recorded by Langenbeck (1850) Aveie in 
AA'omen Avho had borne children. An early report of tAvo cases by Jlacfavlane 
of GlasgOAv (1832) Avas CA’idently unknoAvn to Labbe and Remy. There can he 
little doubt from the details giA'en that these Avere examples of fibroma of the 
abdominal Avail, although the first is described under the title, “ organized 
sarcomatous tumour IjetAveen the layers of the abdominal muscles ”, and the 
other as a “ fibrocartilaginous tumour ” in the same situation. 

The fibrous nature and benign character of these tumours Avere recognized 
from the outset, although there A\’as much controA'ersy as to their point of 
origin, and, to a less extent, as to the mode of treatment. Bouchacourt (1851) 
AA'as the first to shoAV the diagnostic importance of immobilization of the tumour 
AA’hcn the abdominal muscles Avere tbroAvn into action, Avhile Santesson (1855) 
noted the liabilitj'' to sudden increase in size at a gi\mn moment. Paget’s 
(1856) case is important as shoA\-ing the possibility of traumatic origin. 

In 1860 an important discussion, initiated by Huguier, took place at the 
Societe de Chirurgie. Huguier (1860), aa'Iio had seen four cases, recognized 
that he Avas dealing Avith a distinct entity, and, AA’hile he correctly stated tlie 
fibrous nature of the groAvth, Avas responsible for an anatomical error which 
continued to colour French surgical practice for the next fifteen years. This 
Avas that the tumour Avas iiiA'ariably attached by a pedicle to the pelvis, from 
the periosteum of Avhich Huguier supposed that it took origin. He suggested 
section of the pedicle as a method of treatment. Earlier observers liad 
practised excision, and in the diseussion at the Societe de Chirurgie Verneuil 
expressed the aucav that the tumour should be excised if not adherent to tlic 
peritoneum. Huguier’s cases and those of Gosselin and Gubler formed the 
basis of a thesis by Boclin (1861), aa’Iao called them jAeri-pelAuc fibrous tumours. 
In the folloAving year Nelaton (1862) published a clinical lecture on tlie 
subject, but changed the name from intra- and extra-pelvic tumours to 
tumours of the iliac fossa and iliac crest. He recognized the close connection 
Avith pregnancy and parturition, but accepted the pehu’e periosteal tJieoij o 
their origin. He adAmcated treatment by excision, but thougiit that snia 
tumours might be dealt Avith by section of the pedicle. 

While French surgeons Avere thus going off on a side track, obsen ei’s in 
other countries (Cornils 1865, Buntzen 1868, Boye 1873, etc.) iveie leering 

neither to a pedicle nor to an osseous origin, a musculo-aponeuiotic oii„n 

and treatment by excision being equally accepted. In France it aaos no un 
18T5 that Guyon (1875) put right the error initiated by Huguier. in 
same year Suadicani (1875) made the great adAmnce of applying is 
antiseptic methods to the extirpation of these tumours. Prioi to la 
operators had the possibility of lieritonitis ahvays before them, ]jpj,l 

cases Avhere the tumour Avas adherent to the peritoneum ; a teiuaus, 
measures could be adopted Avith almost complete safety. fibroid, 

The earlier obserA^ers had spoken of this tumour as a fi ronia 
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or as a fibrous or fibroplastic tumour. Saupcr (1.SS4) (irst applied flic term 
desmoid, originally used by Johaiiiies :Miiller to designate timioiirs 

of tendou-like consistcuev. It is interesting to note that while Freiieh authors 
have continued to use the term ‘fibronic dc la paroi abdominalc’, most 
German and many British and .\meriean writers have followed Siinger in 
usiufT the term ‘desmoid’. The Freneh u'^age has led to greater ]>reeision, 
inasmuch as the term has heen strictly conlined to true lihromas. whereas 
desmoid has sometimes been used to include definitely malignant (fihro- 
sareomatous) tumours. Siinger was responsible for an imiiortaiit o[)erativc 
innovation. He advised resection of the pcritonciim in eases where this 
membrane was adhered to the growth, rather than decortication, which had 
been the method previously in vogue. 


m. REPORT OF SEVEN PERSONALLY OBSERVED CASES. 

Case 1. — G. F., age 2G. was admitted to Hie Chelsea Hospital for Women under 
Mr. Victor Bonney on Sept. 2«. Itlll. She had borne one child a year and eleven 
months before, and had had an easy and non-instrumental labour. There was no 
historj’ of trauma or of any undue abdominal strain, and she looked robust. .■Vboiil. 
eight months before admission she accidentally discovered a lump in the abdominal 
wall immediately above and to the right of the umbilicus. It gave rise to no .sym- 
ptoms, but felt " like a hardness in the muscle about the size of a penny". 

On .\iimission the tumour was the size of the closed fist, and it apiiearcd to be 
in the substance of the right rectus muscle. 

At operation this was confirmed, and it was further found that the growth 
was adherent to both anterior and posterior rectus sheaths, and to the ])critoncuin. 
while the muscle fibres above and below seemed to disapjiear into its substanee. 
The tumour was freely exeised, together with portions of the rectus sheath and 
peritoneum. There was free haimorrhage, and the large gaj-) in the abdominal wall 
was closed with difficulty with strong silk mattress sutures. Union was satisfactoiy, 
and five months later the patient was in good health, free from any sign of recurrence. 


Case 2. — B. iM., age 34, was an in-patient of the Chelsea Hospital for 'Women 
under Mr. Giles from July 7 to 28, 1911. She liad four children aged respectively G, 
4, and 3 years, and IG montlis. There had been a miscarriage ciglit years before. The 
first three labours were severe and rather prolonged, the first being instrumental, 
while the fourth was easy. She had severe abdominal pain after the last confine- 
ment, and presently noticed a lump in the lower part of the abdomen. She got up 
at the usual time after deliverj', and han no further trouble until .shortly before 
admission to hospital, when she sought medical advice on account of increased loss 
of blood at the menstrual periods. 

On .^mission the patient was strong and healthy-looking, and abdominal 
examination revealed an ill-defined tumour above and to' the left of the symphysis 
pubis. The utenis was bulkj', and bimanual examination seemed to show' that the 
hj’pogastrie tumour was connected with it. A diagnosis of subserous fibroid was 
therefore made. 

At operation a median suprapubic incision was made, when the entire 
tumour was found to be embedded in the lower end of the left rectus muscle. 
.•\u the deeper and outer muscle fibres seemed to terminate abruptly in the fTOwth 
and it had to be cut freely out of the muscular substance. It was also adhwent to 
the jientoneum, which was opened in remoring it. The gap was drawn together 
uith strong silk mattress sutures and the wound healed satisfactorilv. Seven months 
later the patient was in perfect health and without any signs of recurrence. 

i.nu in-patient of the Chelsea Ho,spital for Women 

under Mr. Bland-Sutton from Feb. 26 to March 20, 1900. Her first confinement 
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Jan. 1890, liad been non-instrumental and easy, her seeond, April 1895, ver^- diflicult 
and prolonged, and her third, two years and a half later, also diffleult. She stated 
that her second confinement left her with a feeling of weakness in the right inguinal 
region, which became more marked and was accompanied by pain in the^same°sitiia- 
tion during the latter half of her third pregnancy. The presence of a tumour ivas 
first noticed about six months after dcliverj', and at the time of admission to hospital 
it had reached the size of a large orange. 

At OPEn.VTioN the tumour was found to be firmly embedded in the substance 
of the abdominal wall, and to he adherent posteriori}" to the fascia of the internal 
oblique. It was excised without opening or injuring the peritoneum, although a 
number of small portions had to be taken away separately after removal of the main 
mass. The wound was closed with strong silk, and recovery was uneventful and 
union satisfactor}". Eleven years later the patient reported herself as well and with 
no sign of recurrence. 

Case 4. — E. B. S., age 24, was an in-patient of the Chelsea Hospital for Women 
under Mr. Bland-Sutton from March 13 to 27, 1903. She had two children, the 
youngest a month old. Fourteen months before admission she had first noticed a 
lump, the size of a walnut, in the right iliac region. It was painless, and grew slowly, 
but at the time of the birth of her second child there was a rapid increase in size. 

On AD.wissroN the tumour had attained the size of a very large orange. It was 
of firm consistence, painless, slightly movable, and seemed to be situated in the sub- 
stance of the abdominal w-all. There was no adhesion to the skin. 

At operation the tumour was found to be firmly adherent to the musculo- 
aponeurotic structures of the abdominal wall. It was found possible to strip olf 
the peritoneum without injur}’. Recover}’ was interrupted, but the after-histoiy 
could not be obtained. 

Case 5. — E. S., age 40, was admitted to the Hospital for IVomen and Children, 
Leeds, under Mr. William Gough, Oct. 22, 1921. She had had a stillborn full-time 
child eighteen months previously. Six months before admission she accidentally ms- 
covered a lump in the left side of the abdomen, just above the middle of Poupart s 
ligament. It had not appreciably increased in size since that time, but had given 



Fig. gG8. — Fibroma of abdominal wall, on section, natural size.^ .?”Yf,.!ant'are^sbown. 


Tfio 


fibrous character of the growth and the lack of definition at the margins 


rise to neuralgia of moderate intensity. Her general 

and she had had but the one pregnancy. There had been no menstuu 

On examination a densely hard oval mass about the size o . , '’'rt ^vas fmr*.'' 

lying obliquely about 2 in. above the inner end of Poupart s contract 

movable, but immediately became fixed when the pati - vamnal examma- 

her abdominal muscles. The inguinal canal seemed to be 1 , = 

tion revealed nothing abnormal. 



FIEEOMA OF TlHi Ar»DO:NrJNAL AVAI.L .Sf)!) 


At oTnuATiON -.m inoisiou 21 in. lonij wus iiiiulo over (lit- ccMlre of llu- luniour 
in the line of the iutemiil oblique inusele. The sever.il liiyers of I lie iibrlommnl will 
'ivcre divitletl. anti the tinnonr was then foniul to lie in the miisenlar tissue (if the 
internal oblique and transversalis muscles, under cover of and attached by a broad 
ncdiele to the conjoiiicd tendon at its hnver end. A fair margin of muscle was excised 
Avitli tlie tumour, 'which -was free and encapsuled on ils anterior aspect, hut lirinl\ 
adlicrent to muscle behind and at Ihc innrfiins. This arlhesion was parlu‘\dan> 
noticeable at the U])])cr and outer and lower and inner poles of the jirowtli, whicii 
seemed to merge completely with the .surrounding muscle. The peritoneum was 
not involved. -After removal of the growth, the museiilar and fascial st met arcs 
were brought together, and, more jiarticularly. the conjoined tendon was stitched 
dowi to Pouparfs ligament, as in Hassini's openition. The wound healed without 
dithculty and the patient was discharged *well‘. She was seen two years and six 
months later, and found to be in excellent health and free from any sign of reeiirrence. 
She was still subject to local attacks of pain. 

The tumour on section (/''ig. 20S) was found to consist of whorls and strands of 
dense fibrous tissue, and at the poles the fusion with surrounding muscle was well 
seen. The colour was rather pinker than that of an ordinary fibroma. 

Case 0. — G. AI.. age 2.3, was admitted to the General Infirmary. Leeds, under 
Air. L. R. Braithwaite Feb., 1022. She was unmarried and had borne no children. 
For four years there had been a steadily growing tumour in the left iliac region, which, 
at the time of adiui.ssion, extended from the costal margin to below the anterior 
inferior spine of the ilium. She had been in hosjiital in .Sept. 1021 and had had a 
portion of the groudli removed. Alicro.scopically it had the characters of a fibroma. 
Slight pain had been constantly prc.scnt, with occasional exacerbations. The general 
health had been good and menstniation normal. At the time of her second admission 
the tumour had reached the size of the fcctal head, and was apiiarcntly adherent 
above to the tips of the 11th and 12th ribs, and below to the crest of the ilium. There 
was practically no mobility. 

At opEn.vnoN’, Feb. 9. a curvilinear incision w.as made round the edge of the 
tumour, which was found to be infiltrating the gluteal muscles below. On its deep 
aspect, the groirth was in contact with peritoneum, from which, liowevcr, it was 
readily stripped. The tumour was excised, together with a margin of infiltrated 
muscle, the tips of the 11th and I2th ribs, and a portion of the crest of the ilium. 
A very large cavity remained, which was partially closed by aiiproximating the 
internal oblique to the iliacus. and the tran.sA'crsalis to the qiiadratus lumbonim. .A 
drainage tube was then inserted. Healing was long in taking place, as the large gap 
had to granulate up from the bottom. IMien the patient was seen six months later 
the wound was completely healed, but a large and unsigbtly scar remained. Two 
years and two months after operation she was in good health and free from recurrence, 
and she had recently married. 


Case 7 . — ^This is an example of a fibroma arising in the scar of a former 
abdominal operation wound. The patient, .A. S., age .31, was admitted to the General 
Infirmaiy. Leeds, under Dr. Hellier, July 24. 1913. She was married, and had borne 
one cliild. In Oct., 1911, she had had' an operation for ovarian cyst, complicated 
by gangrenous appendicitis with peritonitis, and soon afterwards she noticed a hard 
lump beneath the upper part of the scar. This was fixed to the skin but was not 
tender on pressure, though there was some discomfort when the clothes pressed on it. 

-At orER.\Tiox a solid tumour the size of a pigeon's egr; was removed from the 
abdominal wall. It lay between the recti muscles at the level of the umbilical retrion 
and involved bmh muscles as well as the peritoneum. Elsewhere it appeared to be 
enrapsulated. Tlie peritoneum was opened during the course of the operation. Tlie 
patient made an uninterrupted recovery, and when seen eleven vears later was in 
excellent heialth and free from recurrence. For some time after operation there 
had been slight weakness and bulging of the scar, but this improved greatlv during 

a “ post-woman for three years. She now has a child 

.i years old, both pregnancy and parturition having been uneventful. 
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Cash 

No. 

Ykau op 
PODLICATIO.V 

AUIlIOIt 

SEX 

Age 

DERATION' 

IN' 

Tears 

Preg- 
• NANCIES 

TPdrri 

1 

1832 

Macfarlane 1 

M. 

22 

2 


Severe r. 

2 


O 

F. 

2G 

3 

0 

Traiim 

3 

1880 

Allen 

M. 

5G 

0 



4 

1882 

Briddon 

F. 

27 


3 


o 

t1 

Wallace 

F. 

34 

2-3 

5 


G 

1885 

Jouon 

F. 

45 

/s 


Tnuin 

7 

1888 

need 1 

F. 

33 


4 

TraoiM 

« 

Sf 

2 

F. 

34 




<1 

»• 

” •• 

F. 

19 

3 

1 Trauiu 

10 

}f 

„ 4 .. 

F. 

25 


O 


11 

tt 

n ^ 

F. 

32 

' 

0 i 

1 

12 ' 

1894 

Chretien 

F. 

31 

lA 

2 1 

13 

1895 

Fieux 

F. 

25 

A 

3 


14 

1903 

Abadie 

F. 

30 

A 

4 1 

15 


Fredet 1 . . 

F. 

31 

n 

T? 

3 



IG 

I » 

f? 

*0 . . . . 

F. 

24 

2A 

3 

17 


Silberberg . . 

F. 

23 


s 


18 

> * 

Vernot 

F. 

21 


2 

SlijMt' 

19 

1905 

Powers 1 . . 

F. 

25-30 


1 


20 


„ 2 . . 

F. 

25-30 


1 

— — 

21 

? 1 

„ 3 .. 

F. 

25-30 


1 



22 

>? 

Cullen . . . . j 

F. 

30 

3 



23 

>* 

Eitel 

F. 

2G 

1 f) 

i'-j 

— 


— — 




F 

73 




24 

>» 







23 

> > 

Montgomery 

F. 

30 



— — 

20 

1906 

Bidwell 1 . . 

F. 

30 

lA 1 

1 : 


27 


„ 2.. .. 1 

F. 

33 1 

A 1 

7 ' 
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yx SERIES OF 66 CASES. 



roimoK 

si7»; 

lU-MT.T 

OK TO MUSCLr 

KRLmo.v TO UiiriLirr? 



OiUqiics, etc, 1 

! Al-orc rdotr 

Kisl . . * 

Gooil rcct^ven.* 


-r i 

Fist . . ' 

IJealli from peritonitis -ttli day 


.r 

21 in. (liam. 

Healed well 


-r 

0 in. X r> in.. 

\vt. 21 111. 



- 

Cocoaniit . . 

Discharged ••veil 



Vciy liirge . . 

N'o recurrence in 1 year 

-f 

1 ‘ 

t 

Large . . ' 

Practically disappeared spontane- 
ously 

' Smnil oranpe 


' - ; 

5 cm. tliam. 

Good Tccovcrj’ 



23 X 13 c.m. 

Death from peritonitis 


i 

45 cm. cite. 

Shrinkage of tumour after elec- 
trolysis 

-r 

' ' - 

Small orange 

Discharged tvcll in 20 days 

-r 

1 1 

2 fists, ' 

wt. 380 grm. i 

Discharged well in a few days 

-i- 

1 1 

i , ^ 

Fist , . ‘ 

1 



1 , ■ ^ 

Small nut . . ' 


-f 

' . 

Turkey’s egg 



: ; -i- 

Large orange 

r 






-i- 

Pullet’s egg t 

1 



-f 

Small orange !- 

1 case only traced : well after 
1 year 


-r 

Baby’s fist ) 


-r 

-f 

' 13x7 cm. 


-f 

-f 

,Fist 


; ' -r j Very large . . 


! ( Very large . , I 

' * 1 


i 1 

1 Lemon 

Xo recurrence in 10 years 


) < t 

‘ T 

1 Small pear 

Normal labour 8 months later 


Continued on next paje 
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Capk 

No. 

Yi:aii op 

ri'IILICATIOY 

Ariiior. 

SKX 

Agr 

Dit.atio.v 

IN' 

TrARS 

P?.EG- 

NAXdF-- 


28 

lOOG 

! 

! Ecclcs 1 . . 

F- 

37 

r, 

T'2 

2 


20 

” 

„ 2 .. 

F. 1 

20 

1 



80 


1 „ 3 .. 

F. ; 

35 

'1 2 

3 


31 


Birth 

F. j 

20 

4 

3 

; MusmL---: 

32 


Sclnvarzschild 1 

F. 1 

28 

2 

-f 

- 

33 

>1 

2 .. 

F. 

30 


O 


34 

J » 

Sicgal and Dcival 

F. 1 

27 

t'2 

1 

i 

35 

1900 

Krusen 

F. 

29 

! 

1 

4 

! 

3G 

?» 

Pfannenstiel 

F. 

Cl ' 



1 Trauirj 


H 

j ,, Stone 1 .. . . F. 50 

1 ' : 

j 20 

( 1 i 

1 ! 

38 

2 .. .. F. 23 

1 ^ - 1 _ 

09 

.. ' 3 .. .. ! F. 35 

1 Shoit 

1 ■ 

40 

„ 1 „ 4 .. .. ; F. 18 

Short j -r 1 

41 

j „ i .-5 .. .. F. 1 23 j 

' I . 

42 

1010 Lockwood 1 . . F. 15 , 2 | j 

43 

I „ 1 2 . . F. . 25 1 i i 

44 

1 3 .. F. , 24 1 ! ’ 

45 

1 

1 

4 ' F. ' 30 ' ; , 

4G 

j 

„ 5 .. 51. 1 32 I 14 j i _ ■ 

47 j 

1 

>» 

1 Alorison & Drummond j ^ o 1 

1 • F. j 3G 1 j - J 

48 

• > 

2 ! F. 1 28 i ! " ' 

49 

3 1 F. 

35 i 

3 

50 

js j 

4 i 

1 

^ IT?) 

— I 

23 : 

1 

•^0 i f 

2 

o i 

51 

52 

ri 

1911 

a 1 F. ! 

Senlecq & Chenot . . | F. 

24 j 1^ 


53 

1015 

Greig . . . . j F. 

! IrV 1 1 i 

0 

■ i Scar ■■ 

54 

191G 1 Balfour 1.. . . ! F. | 

1 44 1 14 i 
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ro?nioN 

SJ71. 

10 «t'r.T 

TO Mcscu: 

RlL-KTlOS" TO fjllllljcr-; 


Oh'i-jve'j ftc. 

.tf JirJnt’' 


Ko recurrence in 18 niontlis 

-V 

- 


Well 2 months after ojieralion 

- 

- 




- 

5 >:;J in. 

No recurrence in 12 innnths 

- 

• 

CUiUl's lie-.ul 

No recurrence in 12 months 


- 

Hen’s C 2 g 



- 

1 Large fist . , 

Went home well 


-r 

8 xG cm. 



-f 

Fist 



Esciscd 20 years ago. Slow 
recurrence 


; - 

: + : ' 

i 

~ 

8x5 nil. 


i - ; 

-- 

~ 

i 


- 

~ 



-i- ! 

~ 

■ 

Recurred. Re-cxeised 1 vr. 10 

i 



months later 

i . j 

1 

-f 

f 

1 

Well after 3 ycrus 

1 

'' ' ' ' 1 



‘ 1 1 

1 

! 

Recurred. Well 2 years after 

I 

' i 1 

1 

1 second removal 




1 

^ ^ 1 

Recurred in 2 years ; re-excised 



1 in. diam. 


! 

1 ; i i 



Continutd on next 
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Case 

Xo. 

Ykab or 

ri'BLK'ATION- 

ALTHOU 


Snx 

ace 

DuR.eno.v 

IX 

Tears 

1 

i 

PRtG- 
1 XAXCIK 


55 

1910 

Balfour 2 


1 

1 

.M. 1 

44 

' 9 

liX 

: Scar .. 

5G 

1918 

Bevan 

•• 

F. j 

30 

i CtV 

4- 


57 

1919 

Danforth ! . 

F. 1 

1 

24 

0 

0 

Scar .. 

58 

1922 

Calm 

-• 

! 

24 



Scar .. 

59 

Delbet 


.M. 1 

41 

17 


Trauma 

00 

1924 

Stewart & Mouat 

1 

F. j 

20 

15 

1 


01 


» 

2 

F. ' 

3-i 

8 

5 


02 

” 

>> it 


F- ! 

35 

2 

3 


oa 


it it 

4 

F. 

1 

24 


o 


04 


it ff 

5 

F. . 


! 



nr» 

>• 



F- ! 

23 

4 

0 

_ 

OG 

] 


.. 

' 

P. 1 

SI 

< 

3 

Scar 


V. CLINICAL AND PATHOLOGICAL ASPECTS. 


1. ETIOLOGY. 

The chief points Avhich require discussion under this liead are pregnancy, 
trauma, and operation scars. 

The close connection wliich exists between pregnancy and fibroma of ibe 
abdominal Avail has already been referred to. In Pfeiffer's (1904) series o 
400 cases S7T jjer cent AA’ere lA'omen, and in the 265 female cases where tie 
facts are given, 250 or 94-3 per cent had borne children. In our series ol G6 


Tabic I. — ^Age Incidence (Cl Cases). 


Age 

Feauie 

AIale 

0-10 

I 

0 

11-20 

3 

0 

21-30 

33 

1 

31-40 

10 

1 

41-50 

1 

1 

Over 50 . . 

3 

1 


41 


Pfeiffer’s figures are as 
15-25 


follows 
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ES OF 66 CASES— continued. 

Vosmc.N 

VTIOS TO Ml-SCIX RKUTIOS- W UMmLlCf- 

I’ll'CLT 

,, fU. ' -If 1 


' 1 2 in. <liani. j 

Complete rccoA'cry ” 

2 cm. tliaiii. 1 


, Hen s egK 

UccoverA' 

4- : Fist 


_i- « Closed lisl 

No rccnrrence in .I inonllis 

-f ' 1.1 X 2 i!L .. 

No recurrence in 7 months 

j -j- ; Large oningc 

No rceiirrence in ] yr. tl months 

' -f- , VerA’ I.argc 

1 orange 


^ -f ! Hen’s egg . . 

No recurrence in 2 yrs. (! months 

J. + Foetal head 

No recurrence in 2 yrs. 0 montiis 

Pigeon's egg 

No recurrence in 11 years 


cases, the tumour arose in the scar of an old abdominal operation wound in 5. 
Of the remaining 61, 56 were adult females, 4 adult males, and 1 was a female 
infant ; that is, 93 per cent of the cases were females. TIic occurrence or 
non-occurrence of pregnancy is mentioned in 43 of the adult female cases, and 
of these 40 had borne one or more children — 89 per cent. If to this group of 
43 cases the infant and the 4 male cases be added, it remains ti-ue to say that 
in 80 per cent of the cases in this series the tumour occurred in women who 
had borne children. The age incidence shows a corresponding restriction, the 
tumour being most frequently met Avith in the third and fourth decades. 

In our series 7 cases gave a history of a blow or other injury to tlie affected 
part at some period antecedent to the appearance of the tumour. Two others 
gave a history of scA'ere muscular strain or exertion. 

Fibroma of the abdominal wall is of comparatively infrequent occurrence. 
]Most surgeons see only a handful of cases even in the course of a long pro 
fessional career. Labbe (ISSS) saw 10 cases in twenty vears, Billroth (1888) 
16 in twenty-three years, and Nelaton (1862) 13 or 20 in twenty-six vears. 
At the ^layo Clinic (Nichols, 1923) 23 cases rvere seen in the sixteen years 1906- 
1922. The largest published series from one source is Pfeiffer’s' (1904), 40 
cases from von Bruns’ clinic at Tubingen, seen during a period of fortv-six 
years. It is obvious, therefore, that this tumour is one of the rarer accidents 
of pregnancy, and the connection between the two has given rise to much 
speculation. Nelaton (1862) Avas the Hrst to point out that pregnancy Avas an 
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almost invariable antecedent. He attributed importance to the congestion of 
parts about tlie pelvis during menstruation and following conception, but 
beJiei'ed that the tumour took origin from the fibrous periosteum of the pelvis. 
Folloiving on the general acceptance of the musculo-aponeiirotic origin of tliese 
tumours Elmer (ISSO) and Herzog (1883) advanced the tlieoiy'" that tliey 
resulted from muscular rupture, either in consequence of a violent effort or 
from traumatism. This, liowever, failed to explain the age and sex incidence, 
and it remained for Labbe and Remy (1888) to suggest that muscular rupture 
during the violent contractions of labour was the real explanation. They 
drew comparisons Avith the formation of exuberant callus in bony fractures, 
and with keloid. Ordinary trauma or violent muscular eontrartion apart 
from labour would account for cases in males or in Avomen avIio haA’e not borne 
children, and indeed a history of such injury is often given. Sanger (1884) 
did not accept the vicAv of a muscular origin, and thought the tumour arose 
from the aponeurotic sheath. He Avas therefore op)5osed to Herzog’s traumatic 
theory. Pfeiffer (1904) accepted Labbe and ReniA'^’s theoiy, and pointed out 
that WischncAvsky had shoAvn that in pregnancy there is l^pertroply of the 
abdominal muscles coincident Avith the hypertrophy of the uterus, and 
strikingly different from the atrophy of the abdominal musculature met Avith 
in states of pathological distention such as ascites or OA'arian cyst He con- 
sidered that Ribbert’s theory Avas applicable to these cases. Aime Giiinard 
(1910) thought that fibromas of the abdominal Avail originated in the intra- 
parietal portion of the round ligament in the great majoritA' of cases, and 
explained the se.x distribution in this AA-ay. He doubted the importance of 
pregnane)^ as he had met Avith three cases in 3'oung girls Avho had never borne 
e.hildren. He had also noted the presenee of unstriped muscle fibres in many 
of the tumours Avhich he had examined, and thought that they occurred almost 
iiwariably in the ilio-inguinal regions. He admitted, hoAveA'er, that some 
might be of aponeurotic origin, Avhile those occurring in males he believed to 


be aponeurotic fibrosarcoma. 

The occurrence of fibromata in ojoeration scars in the abdominal Avail is 
Avell recognized, but quite infrequent. Case 7 in our oavu series is an example 
of this kind, the tumour making its appearance in the scar tAvo years after 
laparotomy for OAmrian cyst Avith gangrenous appendicitis and peritonitis. In 
our collected series of 66 cases there are 4 other instances, all folloAA-ing laparo- 
tomy, 2 from the Mayo Clinic reported by Donald C. Balfour (1916), and 1 
each reported by Danforth (1919) and by Calm (1923). Wyllys AndreAVS (1911) 
mentions tAvo cases in AAdiich the tumour appeared in herniotomy scars. 

For ourselA'es, Ave find the traumatic theory of the origin of these grout is 
an attractiA^e one, and especially do Ave agree Avith the A'icAVS expressec a 
L abbe and Remy on the importance of the part pla3"ed by the physio ogica 
trauma of labour. Fibroma of the abdominal AA-all is undoubtedly of muscu o^ 
aponeurotic origin, at any rate in the A'ast majonty of reported cases, am 
the round-ligament hypothesis of A. Guinard is quite untenable.^ 
anatomical position excludes the possibility of such an origin Y... ’ 

and the unstriped muscle fibres described by this author are in all pio ‘ • 

included striped muscle fibres Avhich haAm undergone jg 

phosis to be described in the next sub-section. The analogy with keJoic 
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a very close one. The nakcil-cve nntl mievost'ojhe eUavaelers are silinost 
identical at least so far as the actual tumour tissue is eoiieerned. the points of 
difference bein" rcallv dependent on their site in the skin and inusele 
respectively. Keloid ‘tends to he the more sharply eiremns^erihed. and it 
lacks the characteristic nuiseiilar inclusions of the other. The element of 
individual predisposition clearly enters into both, since only a very small pro- 
portion of scars become kcloidie. and only a very small number ol jiarlurient 
^Yomen develop fibroma of the abdominal wall. 

2. MORBID ANATOMY AND HISTOLOGY, 

1. Number. — Fibroma of the abdominal wall is almost invariably sinjile. 
In Labbe and Remy's eollcetcd series of 100 eases there were 3 in wliieh 
two tumours were present. In our series of GO eases all were siiifile. 

2. Topographical Distribution and Anatomical Relationships.— In oO of 
our series the e.xact position in which the tumours oripinated is stated. The 
relation to muscles and to the umbilicus is shown in Tabic II. 

Tabic II . — Position ok Fibiiomas or Tin: .Abdo-minai, tVAi.i. (SO c.vsiis) 


.•I. — Relation to muscles : — 

a. In recti abdominis . . . . 20 

b. In oblique and tninsvcrsalis muscles 27 

13. — Relation to level of umbilicus : — 

a. .Above umbilicus.. .. .. 10 

b. At level of umbilicus . . . . !) 

c. Below umbilicus . . . . . . .’17 


These figures may be compared with tho.se of Pfeiffer's larger scries, wliere. 
in a group of 255 eases, 41 (16-1 per cent) were above the umbilicus. 2G (10-2 
per cent) at the umbilical level, and 185 (72-5 per cent) below. There were 3 
in the region of the loins. Of the group of 185 eases oceurring below the 
umbilicus, 51 per cent were on the right side of the abdomen, 37 per cent on 
the left, and 12 per cent in the middle line. 

The site of origin differs greatly in different cases, and when the tumours 
become large they encroach on other areas of the abdominal wall, or may 
even e.xtend into the iliac fossa or pelvis. They never arise e.vactly in the 
middle line, but always a little to one side or the other. 

The relations of these tumours to the muscles in which they lie vary with 
their size and point of origin. IVhile still small they may be found completelv 
embedded in the muscular substance, or, more often, attached to one or other 
of the fascial sheaths. As the tumour increases in size, its groivth takes plaee 
along the line of least resistance, that is, in the direction of the muscle fibres, 
and it assumes in consequence a flattened, oval shape. It also tends to pro- 
ject from the surface of the muscle and to form attachments to surrounding 
structures, muscles, fascire, and bones. It was this secondary bony attach” 
ment which led to the erroneous conception of the ‘pedicle’ as an important 
and integral part of these tumoui-s, and to Kelaton’s theory of origin from the 
pelvic periosteum. Its frequency is shown bv Pfeiffer to be considerable In 
his collected series of 400 cases 65 (16-25 per cent) had bony connections, 35 
with the ihum, 8 with the os pubis, 6 with floating ribs, and 1 with the spine,. 
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In 2 cases tliere were attachments to both ilium and os pubis. It may be 
noted that in Case G of our own personally obser\-ed series, the tumour, whicii 
was very large, was adherent both to the iliac crest and to the extremities of 
the 11th and 12th ribs. In a certain proportion of cases the tumour comes 
into direct contact with the peritoneum, and may become firmly adherent to 
it. This is most likely to occur if the tumour has attained a large, size or if it 
is situated above the level of the umbilicus, where there is practieally no extra- 
peritoneal cellular tissue. There appears to be no tendency to perforation 
of the peritoneum. An appearance of capsulation is frequently met with over 
certain areas, owing to the surface of the tumour being covered by a fascial 
sheath. AVithin the substance of the muscle the margins of the tumour are by 
no means sharply defined, especially at the poles, where the muscle fibres 
appear either to penetrate into the growth, or to terminate abruptly on its 
face. It is impossible to shell it out completely as has been stated by some 
authors. 

The precise tissue of origin is uncertain. It may arise from the aponeurotic 
sheath of the muscle or from the intramuscular fibrous framework ; possibly 
in some cases from one, in some from the other. 


3. Gross Characters. — Fibroma of the abdominal wall when of small or 
moderate size is a densely hard tumour, and contrasts with the softer muscle 
in which it lies. AVhen cut into, it is both hard and tough, and creaks under 
the knife. The cut surface is white or pinkish, and glistening, and the inter- 
lacing bundles of white fibrous tissue are usually well seen {Fig. 268). A 
number of minute red points, dilated thin-walled vessels, or tin}’’ foci of Incmor- 
rhage. are often jrresent. AAHren tumours attain a larger size they tend to 
soften in the centre, either from oedema or from mucoid degeneration, and m 
a few instances they become cystic. It would appear that the density of these 
tumours ma}’’ depend to some e.xtent on their site, for tumours removed from 
the iliac regions are harder and more densely fibrous than those arising in the 
rectus muscles. It is possible that tumours arising in the groin sooner reacli 
the limits of muscle, and, becoming adherent to comparatis-ely avascular 
fascial structures, have their own blood-supply interfered with to some extent. 

Changes in the skin covering the tumour are unusual, except for a certain 
amount of thinning when the growth attains a large size. Exceptionally t lere 
is adhesion to the skin, which may become cedematous, indurated, or e\en 
ulcerated. 

The associated lymph-glands do not become enlarged. 

4. Size and Shape. — As a rule the tumour is disco\'ered accidentall} b} 
the patient ivhile it is yet small in size. As it is usually a painless a ee ion 
in the earlier stages and little likely to cause discomfort, the patients c a.^ 
seeking medical advice,* and by the time the case is seen by a surgeon 
tumour ma}^ have attained a considerable size. In 40 cases of our 

size of the tumour at the time of operation is given, usually in tie orm 
comparison with familiar objects. These include a small nut, a pu e 


* Of 41 idiopathic cases in our series, 21 (51 ®«')^tsave a Instory oH • 

1.2 (32 per cent) of one to thrci years, and 7 (17 per cent) of o\er tnrcd > 
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an orause, a turkcv's cgs. the dosed fist, the f.etal hea.l. and a elnld's head. 
Table III gives some indication of the longest diameter measnreinents of the 
■10 cases after reduction to mathematical tcrm<;. 


Tabic III . — Lonci:st Di.\Mi:Tr.ii i.v -U) AIII)O.Ml^■AI.-^VA^.I. l-nmoMAS. 

Under ."i cm. .. •. 1- 

5-12 cm. .. .. 

. 12-20 „ .. .. •• 

20-30 „ .. .. •• - 


The large size of some of the tumours is remarkahlc : Gross and Senecrl’s 
(1905) weighed C kilo., Montgomery's (1005) 10.1 111., and Rokitansky s (ISSO). 
the largest on record, 17 kilo. Tumours of small size arc rounded or o\al. 
and smooth on the surface. As they enlarge they heeome mon; oval, or 
pyriform, and may be either flattened, or bossed and lobniated on the surface, 

5. Histology. — The following observations arc based mainly on the material 
obtained from the seven original cases here reported. The sfrnetnrc is that of 
a fairly cellular fibroma occurring 


in striped muscle. The central 
portion of the tumour is clearly 
the oldest, and here the tissue 
approximates most closely to 
the adult type. Tlie elongated 
fibrous tissue cells lom in strands 
and bundles which interlace in all 
directions, after the manner of 
the unstriped muscle bundles in 
a uterine fibroid. At the peri- 
phery, where it is infiltrating the 
surrounding muscle, there is a 
tendency for the tumour to be 
somewhat more cellular ; but 
nowhere is there anything in the 
character of the cells to suggest 
sarcomatous change. In spite of 
this the tumour is clearly of an 
infiltrating type. The absence of 
encapsulation or indeed of any 
sharply defined edge within the 



Fig, 209. — (High power). Margin of tutnour, 
showing infiltration of striped muscle by fairlv 
cellular tumour tissue. 


muscle is most noticeable, and this is true equally of the margins parallel with 
as of those transverse to the muscle fibres. It is only when the tumour is 
bounded by a fascial sheath that the appearance of encapsulation is produced. 

The special features of the tumour are the inclusion in it of striped muscle 
fibres, and the sequence of regressive changes which these undergo. The 
earliest change is seen at the periphery, rvhere the striped muscle is being 
infiltrated and broken up into its constituent fibres {Fig. 269). These become 
sketched and attenuated, and irregular in outline, rvhile the transverse stria- 
tion tends to disappear. The cjdoplasm stains more strongly with eosin. but 
shows irregular bands and patches of fainter staining. So faV the nuclei have 
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remained in their normal position at the 



tho general resoinblnnco to iinstripcd muscle fibres. 

vesicular, with well-stained chromatin, 
peripheral or ])olar distribution, 
and as the muscle fibre is now 
fragmented, or seen in trans^•erse 
or oblique section, the appearance 
comes to resemble very closely 
that of the foreign body or 
tuberculous giant cell. That 
these curious plasmodial masses 
are definitely derived from 
striped muscle fibres tliere can 
be no reasonable doubt, as the 
stages in the transition can be 
clearly traced. We interpret the 
appearances as indicating an 
assumption of a r^egetative, non- 
functioning existence on the part 
of the fibre or its fragments, 
and not a mere degenerative 
change. It is a de-differentiation, 
a reversionary change similar to 
the plasmodial regression of 
striped muscle so accuratel}^ de- 
scribed by Durante (1902), and is 


periphery of the fibre, but the ne.xt 
phase shows them evenly distri- 
buted tliroughout the cytoplasm 
(Fig. 270). They are now elon- 
gated, rather thin, shrunken, 
and are present in considerable 
numbers, giving an ajrpearance 
A^ery similar to that of the dis- 
crete unstriped muscle bundles 
of the scrotum and elsewhere. 
We believe that it rvas this 
appearance which A. Guinard 
mistook* for genuine unstriped 
muscle and rvhich led to his 
enunciating the round-ligament 
theoi'y of origin. These nuclei 
take a uniform and dense stain 
with the basic dye. The next 
cliange is a A’ery I’eniarkable one 
(Fig. 271). The cytojDlasm swells 
out and becomes A'ery homogene- 
ous and strongly eosinophilic, 
Avhile the nuclei also enlarge and 
become rounded or oA’al, and 
They also show quite definitely a 
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of nutrition or of innervation. There is therefore nothinj; .speeifie. or patlio- 
gnomonic of abdominal wall fibromas, about tlicse ehanges. They are liable 
to occur wherever there is fibrosis of muscle, but they would appear lo be 
partienlarly prominent in the ease of desmoid tumours, perhaps because of 
the combination of factors of intramuscular origin of the tumour, progressive 
infiltration, and slow growth. 

In fibromas of large size, especially those which have passed through a 
period of rapid growth, the centre of the tumour becomes myxomatous or 
mucoid, and many of the cells, now widely sciiaratcd. assume a stellate form. 

The blood-vessels of the tumour fall into two groujis ; (n) Well-formed 
thick-walled vessels, often with mcdullntcd nerves lying alongside. These are 
clearly the original vessels of the part, which have become surrounded by and 
embedded in the growth, (b) Simple, thin-wallcd vessels of embryonic tyjie. 
mere endothelial tubes, often separated by a narrow myxoid zone from the 
surrounding fibromatous tissue. These appear to be the new-formed vessels 
of the grondh itself. 

3. SIGNS AND SYMPTOMS. 

In the great majority of cases the tumour is discovered accidentally. 
Very often the occurrence of some slight trauma leads to examination, and to 
the discovery of a lump. This is due to its indolence and jiainlessncss. which 
also account for the fact that when first discovered it has usually attained a 
size varying from a nut to a hen’s egg. E.xceptionally the tumour may be as 
small as an almond or even a pea. or it may liave attained a large size. Sub- 
jeetive disturbances only make their appearance, as a rule, after the tumour 
has been discovered. There may be intermittent attacks of local or radiating 
pain, worst at the menstrual periods, and most marked in the case of the more 
rapidly growing tumours. Tumours situated in the groins are more liable 
than others to be painful, even when quite small in size. 

Fibroma of the abdominal wall is a strictly local condition. It occurs 
usually in healthy subjects, and, as already indicated, chiefly in youngish 
women who have gone through one or more pregnancies. Er'en when the 
tumour has attained a large size it is exceptional for pressure svmptoms 
to be present, and the signs and symptoms of intra-abdominal mischief 
are lacking. 

While the tumour is still of small or moderate size, a hard, non-tender 
swelling is jjalpable in the abdominal wall. It does not implicate the skin, 
which can be moved freely over it, and, with the abdominal muscles relaxed, 
it can itself be moved about in certain directions with sufficient freedom to 
show that it is unconnected with any intraperitoneal structure. This can be 
further demonstrated by vaginal or bimanual examination. Perhaps the most 
important single sign is the fact that if the patient is caused to contract the 
abdominal muscles, the tumour at once becomes completely immobilized 
(Bouchacourt s sign), to recover its mobility when the muscles are relaxed. 
Subcutaneous tumours of the abdominal wall are rendered more prominent 
by such contraction, while intra-abdominal tumours usually become no longer 
palpable. The corresponding effect on a desmoid tumour will depend on Its 
position in relation to the thickness of the abdominal wall. Even with the 
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muscles relaxed, these tumours are mo\-able onh^ in certain directions, viz., 
at right angles to the long axis of the muscle in which the}" lie. 

Tumours of small or moderate size are round, ovoid, or pyriform, flattened 
or elongated. They are usually smooth on the surface, with well-defined 
margins, but maj" be bossed. Desmoids of large size tend to become lobulated, 
and are no longer uniformly hard. They are still movable in the way described 
unless the}" ha^-e contracted adhesions, and the}" are immobilized by muscular 
contraction. The patients now complain of the discomfort and inconvenience 
due to the size of the tumour, which tends to project forwards, or even to 
become dependent. The skin over it is liable to be irritated by friction of 
clothing, and to become indurated or even ulcerated. This in turn may lead 
to repeated haemorrhages and cachexia. 


4. DIAGNOSIS. 


In tumours of small or medium size, not adherent to bony structures, 
the diagnosis is usually easy. There is a hard, painless tumour in the 
abdominal wall, movable against the long axis of the muscle in which it lies, 
and immobilized by muscular contraction. It has grown slowly, and there is 
a histoiy (in most cases) of a preceding pregnancy. There is an absence of 
the symjDtoms of abdominal or pelvic disease, and the patients are usually 
young or middle-aged women in good general health. 

The diagnosis is much more difficult in the case of tumours of large size, 
and esijecially tliose which have contracted adhesions to adjacent bones. In 
stout or muscular subjects with a deeply situated tumour an exact diagnosis 
may be impossible. 

In the differential diagnosis various conditions have to be kept in mind, 
especially other forms of abdominal-wall tumour, tumours of the pelvic bones, 
and intra-abdominal tumours of various kinds. Cutaneous and subcutaneous 
tumours — fibroma (including keloid), lipoma, neurofibroma, etc. — are most 
readily differentiated by the absence of fixation on muscular contraction. 
Many of them are adherent to the skin, and some are multiple. Desmoids, 
especially those in the inguinal region, have to be distinguished from hernias. 
and more especially from small intraparietal epiploceles. Umbilical hernia 
and middle-line ventral hernias should not cause difficulty, as fibromas aie 


never quite median in position. 

Tumours of the pelvis, osteosarcoma, periosteal fibrosarcoma, chondroma, 
osteoma, may be simulated by large abdominal- wall fibromas which ha^e 
become firmly adherent to the pelvis. The history will help in such cases, 
and in most, radiograph}" should be able to settle the question. 

Various forms of intra-abdominal tumour may simulate desmoid tumours 
of the uterus and ovary, omentum, and gall-bladder, salpingitis, and appenc i- 


citis — but the differential diagnosis is usually not difficult. 

The greatest difficulty arises in the differentiation of other deep-sea e 
tumours of the abdominal wall — gumma, hsematoma, intramuscular 
sarcoma, and tumours of the round ligament. In diagnosis, the 
the exact site of the tumour are of the first importance. Roun - ^ 

tumours are strictly limited as to site, sarcomas are usually of mor 
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crowth than fibromas, and intramuscular lipomas of the abdominal wall arc 
excessively rare. Gummata are soon accompanied by ehanpes in the suiier- 
jacent skin, there is a history of syphilis, and the assermann reaction may 
be positive. Ihcmatoma, once formed, is stationary, and there is a history 
of sudden onset following trauma. 


5. COURSE AND PROGNOSIS. 

Fibroma of the abdominal wall shows considerable variation in its rate 
of growth in different cases. .\s a rule, growth is slow. cs]iccially in the earlier 
stages. Not infrequently there is a histon,- that the tumour remained of 
small size for a number of months or years and then grew rapidly ; in other 
cases grou-th is slow throughout. In Delbct’s (1022) ease the tumour took 
seventeen years to attain the size of the closed fist, in Fieux's (1S0.5) it reached 
double that size in four months. Rapid growth throughout is exceptional, and 
should at once raise the suspicion of malignancy — that is. that the tumour is 
a fibrosarcoma and not a fibroma. The sudden onset of rapid growth in a 
tumour which had previously been growing slowly or had even been stationary 
is in an entirely different category. .As Labbc and Remy have j)ointcd out. 
this ehange is due not to a phase of rapid cellular proliferation, but to the 
onset of a mucoid or myxomatous change in the tumour, with great imbibition 
of fluid. U does not indicate the supenention of malignant change in a prreioushi 
simple tumour. Indeed there is little or no evidence to show that a true fibroma 
of the abdominal wall ever becomes sarcomatous. In most of the j)ublishcd 
cases in which a sudden increase in the rate of growth has taken place the 
phenomenon has been definitely related to pregnancy. Most often it has 
occurred at some period during the course of pregnancy ; less often it has 
followed parturition. 

"When tumours are left untouched, they may attain, as already men- 
tioned, a very large size, and it is only then that serious impairment of 
the general health may he met with. Even in these late stages treatment 
by extirpation is always practicable, at least in so far as local conditions 
are concerned. 

The prognosis in cases of fibroma of the abdominal wall is therefore 
extremely good. It is a benign growth which never metastasizes, and. even if 
untreated, is very unlikely to cause death. Cure can be effected by surgical 
removal of the growth, and if this is done completely there is no risk of 
recurrence. Even if the peritoneum has to be opened, or a portion of it 
excised, the operative mortality, in modern practice, is low. In our collected 
series there has been no operative death in the last thirtv-five years, that is 
to say, in 35 cases. 

Pfeiffer (1904) has analysed a series of 261 cases in which the operative 
treatment was presumably caiTied out by antiseptic or aseptic methods, but 
including many which date from the early days of the Listerian method. In 
119 cases in which the peritoneal cavity was opened, the operative mortality 
was 8- 4 per cent ; in 142 cases in which it was not, the mortality was 2T per 
cent : giving a combined mortalit>’ of roughly 3 per cent. 

In a few reported cases a second independent tumour has made its 
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appearaTice following removal of the first, just as, in one or two instances, 
two tumours have co-existed in the same individual. Treatment bjr excision 
of the new tumour is none the less efficacious. 


6.^ TREATMENT AND RESULTS. 


There is only one method of treatment, extirpation, which should be 
carried out at the earliest possible opportunit^^ The operation is perhaps 
less easy to jierform than might be expected, especially if the tumour has 
attained a large size. j\Iost of the earlier writers, including Labbe and Remy, 
insist on the fact that it is possible to ‘.shell out’ the growth over a consider- 
able jjart of its extent, with section of little more than the pedicle. We are 
satisfied that in most eases something more than this is required, and that it 
is this practice which has been mainly responsible for the heavj’’ recurrence 
rate reported by these authors. In the cases which we have seen only quite 
limited areas of ajrparent encapsulation ha^'e been present ; over much larger 
parts of the surface the tumour has been ine.vtricably blended with the fibres 
of its containing muscle or firmly adherent to surrounding fasciae. The 
position has been accurately stated by Lecaie and Delamare (1908) : “ We 
believe that most of these recurrences, if not all, are due to surgeons following 
classical (French) teaching and trying simj)lj' to enucleate. We now know 
that this may allo\v portions of fibromatous tissue to remaiii behind in the wall 
of the cavity, ha\'ing iirfiltrated the muscle, and these cause the loeal recur- 
rence.” The practical conclusion which they draw' is only to enucleate if and 
so far as the tumour separates with the greatest ease from surrounding parts ; 
w'hercver there is adhesion, or, a fortiori, invasion of muscle, it is necessary 
to make a frank excision at some distance froin the invaded tissues, whether 
muscles, aponeuroses of insertion, or peritoneum. The)' perform resection- 
emicleation. 

IVhen the tumour is small the gap remaining after excision is easil)' 
closed. In the case of larger tumours considerable difficulty may be experi- 
enced, and in a very few' it may be necessary to pack the wound and allow it 
to granulate up from the bottom. This was the method adopted in Case 6 
of our personall)' observed series, w’here the tumour was firmly adherent both 
to the 11th and 12th ribs and to the crest of the ilium. 

IVhen the peritoneum is adherent to the 'tumour it is best to excise the 
adherent part along with the groAvth, and not to attempt to strip it off, as was 


originally the practice. 

In our collected series of 66 cases 6-1 w'ere treated by excision, one ) 
electrolysis (Reed ISSS, Case 5), and in one the operation was abandoned 
owing to the peritoneum having been accidental!)' opened (Reed 1888, Case I)- 
Tw'o cases (Macfarlane 1832, Case 2, Reed 1888, Case 4) died of penffinitis 
follow'ing operation. In the case treated by electrolysis, considerable slum mge 
of the tumour took place ; in that in w'hich the operation was aban onec 
the grow'th practically disappeared spontaneously. In the remaining cases 

the immediate results were good. 

The later results are given in 20 cases, and in 4 of these, there w< 
rence in situ. In Stone’s (1909) first case the tumour slowly recurred anU ^ < 
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flffain excised twenty years after the first operation. In Lockwood's (1910) 
fourth ease and in Scnlceq and Chenofs (1911) ease Die recurrent tumours \yere 
each removed a year and ten months after the ori"inal ojieration. In Morison 
and Drummond's (1910) fourth ease there was no evidence of recurrence two 
years after the second excision. The periods of freedom from recurrence in 
our collected series vary from a few months to several years. In eleven cases 
the period of observation was 1 year and over, and in three of tlicsc 5. 10, 
and 11 vears respectively had elapsed at the time of publication. 

In reporting a recent series of 31 eases of intramuscular fibroma, from the 
Mavo Clinic. 25 of which were situated in the abdominal wall. Nichols (1923) 
states that complete excision of the tumour resulted in permanent cure in all 
but one ease. Four patients operated on elsewhere came to the Clinic with 
recurrences, and were apparcntl 3 " cured b\’ operation and radium treatment. 
In three instances the tumour was not eompletch' excised, and the patients arc 
known to have recurrences. He concludes that complete and earlv excision 
of the tumour promises the most satisfactory results, but that radium and 
Rontgen rays are at least excellent palliative measures in inojrerablc eases. 
Of this latter mode of treatment we have no experience. 

VI. SUMMARY AND CONCLUSIONS. 

1. Fibroma of the abdominal wall is a simple fibrous-tissue tumour arising 
in the musculo-aponeurotic structures of the anterior abdominal wall, cspeciall.v 
below the level of the umbilicus, and tending to infiltrate the muscle in which 
it lies. 

2. It is met with in women rvho have borne children to the extent of SO 
per cent of the reported cases, and it occasionallv occurs in the scars of old 
hernial and other abdominal operation wounds. In other cases there is a 
histors' of local injurs-. 

3. A traumatic theors' of origin seems reasonable, and the plu’siological 
trauma of labour would appear to be of special importance. The infrequenev 
of the condition points to the presence of some additional unknown factor, 
which, in the absence of more accurate knowledge, ma\- be termed individual 
predisposition. 

4. A peculiar change in the striped muscle fibres enclosed in the growth 
is described. It appears to be a process of de-differentiation, and results in 
the formation of multinucleated plasmodial masses resembling foreign bodv 
giant cells. 

5. Fibromas of the abdominal wall are usualh- of slow grou-th in the 

earlier stages, but with the advent of mucoid or mN-xomatous change a rapid 
increase in size mar- occur. “ 

6. They do not undergo metastasis nor do they endanger life, but there 
is no evidence that the\- ever disappear spontaneoush*. 

7. Treatment should be early and complete removal, with resection of a 
margin of healthy tissue wherever muscle, fascia, or peritoneum is invaded bv 
or adherent to the growth. Recurrence means incomplete resection and 
demands a more radical operation. 

8. There is no evidence that sarcomatous metamorphosis e^-er occurs. 
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CHRONIC INTUSSUSCEPTION : 

WITH REPORTS OF PREVIOUSLY UNPUBLISHED CASES. 

By .1. GAYMER JONES, London. 

Although most surgeons can recall cases of chronic intussusception, it is a 
subject which is seldom discussed in surgical literature. By chronic is meant 
an intussuscejDtion which, throughout most and commonly all of its course, 
is unattended by the symjrtoms of acute intestinal obstruction. This broad 
interpretation niay bring into the category cases which some would prefer 
to call subacute because of the severity of the symptoms apart fronUob^ruc- 
tion, but it serv'es the useful jnirpose of encompassing a group of cases which 
are quite distinct clinically from the acute tj'pe. 

It has been customary also to divide chronic cases into various sub- 
divisions deirending on the age and cause, but the symptoms and signs in all 
^'arieties are much the same, and it seems preferable to consider the group 
as a whole. The notes of fourteen previously unpublished cases are appended. 
These occurred in Guy’s Hospital between the years 1900 and 1921 (March) 
inclusive, and the U'riter was able to make observations on four of them. It 
will be seen that the complaint or its diagnosis has become much commoner 
during the last few years. 

Causation. — On inquiring into the etiology of the condition one finds 
that a tumour of the gut wall is frequently present as the exciting factor. In 
this series of 11 cases it occurred in 6 ; it is much more common to find some 
such definite cause in adults. Eliot and Corscaden,^ who analysed 300 cases 
of all types of intussusception (acute and chronic) in adults, found the presence 
of a tumour in 100, 60 of these being benign and 10 malignant. The pro- 
portion of innocent to malignant in those norv reported is 2 to 4. The abo^'c 
writers point out that intussusception occurring in the small intestine is 
rather more often due to an innocent tumour, whereas in the large intestine 
the tumour is more often malignant. Of the 6 cases here recorded whicli 
rvere due to tumoui-s, 3 were in the small intestine and 3 in the large. In 
both sites 2 were malignant and 1 was innocent. Most tumours met with m 
the intestine have been mentioned in connection with chronic intussusception, 
and, when innocent, thej'^ are usually pedunculated, or. semi- peduneii ate . 
The 2 innocent growths in this collection were submucous lipomata, v ® 
of the malignant were carcinomata. The pathology of the remaining ma ignan 
case cannot be stated definitely. . 

Lesions other than tumours are sometimes the causal agents , t us, mo 
types of intestinal ulceration, e.g., bacillaiy, typhoid, and tubeicu ous, a 
been found. The ulcer of the caecum in Case S was considered to e s er < 
in origin, and secondaiy to a recent pregnancy. The starting pom 
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occasionally been an invcvlccl Meckel's divevtienlmn. and. more rarely, a lesion 
of the outer coats of the intestine, e.p.. tuhereiilons ])eritonitis. It is inter- 
esting to note that a p.alhologieal condition of the appendix is hut seldom to 
be found as the eause of the troid)lc. although Ctisr 7 would aj)|)ear to be an 
instance of such a cause. 

Trauma is mentioned in the histories of some otherwise uncxjilaincd 
eases. Eliot and Corseadcti found that, wiien jiresent. it generally j)ro\'cd to 
be of the nature of a severe musctilar exertion. Cn.vc 9. if the history can be 
taken as correct. ap|)cars to fall into this category. 

When all such definite etiological factors have been excluded there 
remains a number of eases in which no e.ausc can be discovered. Goodall- in 
1910 made an interesting collection of 1*22 such cases of chronic primary 
intiissuscejition in the adult. The absence of any demonstrable lesion is also 
a feature of the condition when it occurs in young children. Therefore, 
althougli one must admit the occurrence of these ])rimary eases, yet .some 
underlying jiathology should always be susjiceted. esjiecially in adults, and 
should only be excluded after the most thorough search at the time of 
operation. In this search it may even be necessary to open the bowel. 
Case 1 was of interest in this connection : after reduction of tlie invagination 
the submucous lipoma as palpated through the intestinal walls felt very much 
like a mass of hcces, altliough on birthcr examination it became ai)parent 
that it could only be manii)ulatcd for a limited distance in citlicr direction 
along the lumen. 

Age. — Chronic intussusception may occur at any age. but certain groups 
of cases appear to favour particular periods of life. Those cases which arc 
secondary to malignant tumours arc found more often during the latter half 
of life, whereas those due to innocent tumours occur at any age. although 
they are uncommon before 10 years. Goodall found that the chronic primarv 
intussusceptions of adults occurred most commonly between the ages of 20 
and 40. StilE draws attention to the fact that the condition can occur in 
very young children, and mentions four cases in which the ages were 
13 montlis, 14 months, 23 months, and 3J years. One infant in the present 
series was only 8 months. 

Duration. — One of the most remarkable features of the complaint is the 
length of time it may last. It is difficult to realize that one part of the 
intestine may remain telescoped within .the segment distal to it for many 
months or even longer without something very definite happening to make 
sueh an anatomical error obvious ; but such a state of affairs is not uncommon 
in reported cases, and even in children the condition may last for manv weeks. 
In most of the cases here reported the symptoms wei-e sufficiently severe to 
cause the patients to seek advice at a somewhat earlier date. It is probable 
that in many cases of long duration the intussusception has not been present 
all the time, but has undergone spontaneous reduction for periods and then 
recurred. Such an e.xplanation, however, is not applicable to all cases. 

Position.— The position of the intussusception varies somewhat with the 
cause. When secondary to some form of growth it can occur anywhere in 
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the intestinal traet ; the duodenum is not immune, neither is the rectum ; but, 
as one u-ould expect from its association witli a tumour, it occurs most often 
in those parts of tlic intestine in which a tumour is likely to be found. 
Primary cases, whether in adults or young children, usually start in the ileo- 
cfccal angle ; thus, in the cases mentioned by Goodall (adults), 70-3 per cent 
started in this region, the remaining number being more or less evenly divided 
between the small and large intestines (15-3 per cent and 13-5 "per cent 
respecti^•ely). With regard to children. Still reports 3 ileocaecal and 1 ileo- 
colic ; and out of the 5 cases of this type mentioned below, 3 were ileocajcal, 
I was ileocolic.- and the remaining one, although not definitely named, started 
in the same region. 

Symptoms and Signs. — Although the symjjtoms and signs may vary in 
detail to some extent, most histories agree in certain outstanding features, 
and these, when grouped together, should lead to a correct diagnosis. 

Onset . — This is sudden, and consists of an attack of acute griping pain in 
the abdomen u-hich ma\- be associated with \-omiting. In Case 2, which is 
tyjiical, the patient was suddenly taken ill while out walking and only 
managed to get home with great difficulty. 

Pain . — Pain is one of the most characteristic features of the complaint. 
Patients will describe it variously as ‘colick}'’, ‘griping’, ‘acute spasms’, or 
‘like labour pains’. It comes on in attacks which last for a few seconds or a 
iew minutes, but may be longer. These spasms recur at intervals varying 
from minutes to hours, or rarely days, and in most cases the patient is 
absolutely free from all pain during these intervals. The pains are often 
increased by taking food, and when frequent keep the patient awake at mgh.t. 
As time goes on the length of the intemmls tends to decrease, with the 
result that the patients become both worn out and pale. 

Occasionally all symptoms disappear for long intervals, e.g.. three years 
in Ca.se 9. and twenty days in Case 3. The most likely explanation of these 
long periods of relief is that the invagination has undergone spontaneous 
reduction. There can be little doubt that this does happen, and is merely an 
extension of the well-recognized fact that intussusceptions, especially when 
chronic, are often found to vary markedly in length when examined from 
time to time during the course of the complaint. There are, too, certain 
instances in which complete spontaneous reduction has been proved. It is 
interesting that those working in the Children’s Department of Guy s Hospita 
have reason to believe that the pains may subside for a time owing to fatigue 
of the gut. It would seem that this is the probable explanation of Case 10. 
In this instance there was a prolonged period of relief, although an enormous 
intussusception w'as present all the time. 

Vomiting . — This is variable and may be absent altogether. When piesen 
it may occur only at the onset, or the patient may vomit occasionally t ' 
out the course of the complaint. Even in children, although it is usua 
present at the onset, it is not necessarily prominent, but should it e prese 
and green in colour it is a most important diagnostic sign. 

Bowels . — Although the bowels frequently remain normal, yet some » 
larity either in the direction of constipation or diarrhoea is common } pre 
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Diarrlifua of a vcrv objcclintjahlp nature is cneoitulered when inllaininatory 
changes arc occurring in tlic gut. walls (Case ‘Z). oung children tend 
to constipation, niood. if jiresent at all. only occurs in traces. Slime, 
also, is not a constant feature, hul may be marked when diarrho'a is 
troublesome. 

H’n.sfine. — Tliis is usuallv very eons|)iciKius. and is due to pain and loss 
of sleeji. and to the fact that as the symj)toms are often increased by food the 
jiaticnts jircfcr to cat as little as possible. It is most severe in ehildren. and 
in them may lead to errors in diagnosis. 

Tenesmus . — This is variable, but may be present to a troublesome e.vtent. 

Abdominal Eramination . — The abdomen when examined during an 
interval of relief will be found to be flaccid, and very occasionally a swelling is 
visible in the region of tlic imderlying intussusception. In tlie majority of 
eases a tumour is to be felt on palpation, and this tumour has bec?i well 
described as 'sausage-.shaped'. It is movable to some extent, and slightly 
tender on deeji palpation. From time to time it may be felt to harrlen and 
relax, and if a number of examinations arc made a variation in its length will 
frequently be noticed. In some instances it may even disappear altogether, 
and should this haiqicn during the examination it wilt make the diagnosis 
almost a certainty, especially if the disappearance is aceom)>anicd by a gurgle. 
With regard to the pal])ability of the tumour it should be remembered that if 
placed high up under the costal margin it may be out of reach of the examining 
hand. 

The number of attacks of pain jrrovide ample o))portunity for examina- 
tion during one of them, and at .sueh times the whole abdomen will be felt to 
beeome rigid ; it is on these occasions, too. that the intussusception, if still 
discernible, is particularly liable to vary in its length. D\iring the pains, 
visible peristalsis should be sought ; it is not a constant sign, and is most 
likely to be seen in the wasted abdomen of a child. .-\n undue emptiness in 
the right iliac fossa is to be demonstrated in some instances. 

Eectal Examination . — This .should always be made, as an intussusception 
not intrequcntly enters the rectum. It should be borne in mind, however, 
that it is possible for a growth to obscure an intussusception which it is 
dragging behind it. It is interesting to note that cases are recorded in which 
the intussusceptum has presented at the anus and has even protruded for 
some distance Svithout obstruction supervening. 

X-ratf Examination . — .\s there may be but little interference to the 
passage of the contents of the bowel, it is unusual for an opaque meal to 
render much help, but a definite narrowing may be shown, and this is especiallv 
significant if it is present on re-examination. Schlink* reports an interesting 
case in which the X rays definitely showed an intussusception ; the bismuth 
had. in this instance, found its way between the recei\ing and retuming layers 
and had remained there after the rest of the meal had passed along. 

Differential Diagnosis. — If the charaeteristie signs and sjTnptoms are 
present the diagnosis ought not to be difficult provided the nossibilitv be 
remembered. The conditions most likely to give trouble in the adult 'are: 
< ) Appendicitis with the formation of a tumour ; (2) Carcinoma of the colon 
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especially ctccum or ascending colon; (3) Ilcocpecal tuberculosis: and 
Distended gall-bladder. ' 

Appendicitis not infrequently causes the formation of a rather sausaje- 
shaped tumour, and if the case is seen after the more acute symptoms hLe 
subsided, some difhcTdty may arise. Such a tumour is usuallv more fixed than 
an intussusce]ition, and there will be an absence of those variations in its 
size which have been described. The histoiy, also, ofthe continuous character 
of the pain during the acute stage, and of the i-ise in temjjerature and pulse, 
will help in the diagnosis of appendicitis, and although it must be admitted 
that cases of this disease do occur in which the pain is spasmodic, it is 
rare for the spasms to occur with such frequent regularity as they ‘do in 
intussusception. 

Carcinoma of the caecum and hypertrophic ileocaecal tuberculosis can 
be taken together, as the signs they jjresent are much the same. In the earlv 
stages ot these diseases pain and sudden onset, which are such characteristic 
features of chronic intussuscejition.^re absent: but in the late stages visible 
peristalsis may be present, and this, together with the tumour and wasting, 
causes a very real difliculty. .-Vgain. there will be an absence of the variations 
in the tumour, and, when colicky pains occnr./*the other signs of obstniction 
will usually be present. In these difficult cases the history of the onset is 
very important. 

A distended gall-bladder gave diffieulty in an instance in which it was 
sausage-shaped — not pyriform — and extended vertically downwards to a lower 
level than the umbilicus. In such a case, however, the jjain is more prolonged, 
different in character, and associated usually with a rise in temperature. In 
addition there will not be the frequent attacks of short duration lasting over 
a long period. 

With regard to the differential diagnosis in children. Still found that at 
least three out of the four cases sent to him had been diagnosed as tuberculous 
peritonitis. The presence of a transverse swelling below the liver together 
with wasting led to the error ; the tumour had been thought to be thickened 
and rolled up omentum. Here again a careful consideration of the pain, 
changes in the tumour, and suddenness or not of onset should prevent such 


a mistake. 

On the Children's side of this Hospital it has been found that both clironic 
dyspepsia and follicular colitis present a difficulty when a tumour cannot be 
palpated, whereas when a palpable tumour is present purpura may cause 
trouble in diagnosis. In chronic dyspepsia the wasting and the pains broug it 
about by fermentation, together with the frequent presence of visible, pen 
stalsis (due to the thin abdominal wall), are the causes of the resemblance, u 
the sudden onset will be absent, and vomiting, although it may not e a 
prominent s}unptom in chronic intussusception, does, if green, fai oiir a 
diagnosis, as such vomiting is rare except in the last stages of chronic • 

The stools in dyspepsia, although they frequently contain large qumi 
mucus, are pasty in character. In chronic follicular colitis the oo . 
slime mav recall intussuscejition, but the former disease^ a seque o . 

primary attack of the same complaint -or follows f tiire 

dyspeptic diarrhoea, and there will usually be some degree o J 
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present. Tlie diagnosis also depends largely n])on frcqtient and eatefnl 
examination of the abdomen. 

In Henoch's purpura the lucmorrliagc into the intestine nia\ cause .i 
tumour to be palpai)lc tiirough the abdominal wall : in Case Id it was dillicult 
to decide whethef tlie lump was due to Midi a cause or to an intussusception. 
The (lea-bites which were jiresent only heljied to increase the ditlicnll\ as 
the examination was made in artiticial light and tlicy resembled markcdl% the 
petechia: of purpura ; but the fact that the spots covered the trunk and 
extremities to an equal degree favoured’ the former diagnosis, as in purpura 
they ni-c more TiiimcrniK; n n til" inf . on tlic trun k. Ill [Uirpura 

alsollie swelling and pain in the joints, together with inemorrhages from other 
mucous membranesr help in tlie diagnosis, but it is to be remembered that 
sueh signs may be slight or' absent .altogether. 

Discussion. — .-Vn inquiry into the factors which determine wiietiicr an 
intussusception is going to be aeute or chronic brings out niany interesting 
facts which are apt to be meglccted in* the te.xt-books. The congestion, 
inflammatory cedema. and later, if left, ulceration and gangrene, which are 
the characteristics of the acii^ type, obviously have tlicir origin in an 
interference with the vascular supply of the intussusceptum. Obstruction 
is the ’clinical manifestation of this interference, and is the result both of 
the changes in the gut wall and of the occlusion of the lumen. Granting, 
then, that the determining .factor is the presence or not of some obstruc- 
tion to the vascular supply of the invaginated iiortion. upon wliat docs it 
depend ? 

IVaiigh® reports three cases of chronic intussusception in children in 
all of whom it was found that the large intestine had retained its primitive 
mesocolon.* In addition to this there were other evidences of failure to 
undergo complete development ; the appendix in each case was large, in none 
had the mesocolon of the transverse portion of the gut fused with the layers 
of the omentum, in one a Meckel's diverticulum was found, and in another a 
congenital hernial sac. It is clear that the persistence of a mesenterv to 
the colon will permit of the invagination proceeding to a greater distance 
without dragging on the vessels, and, further, it will allow the ensheathing 
layer to be taken up easily into the returning layer as the intussusception 
moves along, with the result that the neck of the intussusception will not 
remain as a rigid point around which the mesenterv of the invagination will 
kink. 

The ease -ivith which the ensheathing layer can be taken up or unra\'clled 
in chronic cases is well displayed at operation, and although the jiresence of a 
primitive mesocolon is not always to be found, yet it can be shown usually 
that the so-called fixed parts of the colon are unduly mobile. Fitzwilliams'*'' 
draws attention to the fact that after reduction it can frequently be 
demonstrated that a mesentery lias been formed by a process of ‘borrowiim’ 


in aU^h"ee attention to .n peculiar .cj-mptom which existed 

pe^t anrto p"’s;p;apubi?“. the end of the 
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from the parietal peritoneum, and in the operation of eoleetomj^ Sir Arbutlinot 
Lane has shown that the same result can be brought about by a little traction 
on the fixed parts of the colon. The amount of mesentery, however, which 
is a\^ailable is much greater in some individuals than in othGs ; it is probablv 
the length of the mesentery, or the ease with whieh it ean be formed or 
inereascd in length, that determines whether or not the intussusception will 
be chronic. 

It is also possible that in addition to the above factors the tone of the 
muscles of the ensheathing layer is of importance, inasmuch as spasm of 
these muscles may interfere with the Dow of the blood in the mesentery of 
the intussusceptum. 


Treatment. — The treatment of this complaint must obviously fall to the 
lot of the surgeon, and although not a surgical emergency, there should be 
no dela}' in operating once a diagnosis is made. Drastic purgati\'es should 
not be gi^•en lest the case be converted into one of acute intussusception 
(Case 1). 

Reduction is in most cases easy. Some degree of oedema of the gut walls 
is found usually, but not always ; and if the invagination is of long standing, 
adhesions between the serous surfaces may have occurred. These latter, 
although making reduction more dilficult, do not necessarily make it impossible. 
When a growth is found after reduction it is generally possible to deal with it 
at once, and remo\'al in these cases has been follo^ved by very good results. 
Should adhesions ]')re\'ent reduction, then excision of the intussusception, or 
of the intussusceptum. or a short-circuiting operation, are the courses avail- 
able. In deciding which should be done, due consideration should be given 
to the possibility of an underlying pathological lesion. In the adult, con- 
ditions permitting, e.xcision of the Avhole intussusception is preferable on 
account of the frequenc}^ with which some form of growth is found, whereas 
in the infant the object is to interfere as little as possible, and the question 
of Avhat should be done can only be decided after careful consideration in each 


individual case. 

It is usually unnecessary to perform any operation for the preventipn o 
recurrence, but some such jDrocedurc maj^ be advisable in cases where theie 
is a definite history of recurrent attacks. In such circumstances pleating o 
the mesenter\% fixation of the appendix to the abdominal Avail (Alexander'}, 
or colopexy can be used ; but again it is necessary to exclude beforehand t le 
presence of a small pedunculated tumour Avithin the lumen of the boAA e . 

An interesting question occasionally arises. A case may liaA'e been seen 
and diagnosed as one of chr-onic intussusception, but before operation a 
signs and sjTOptoms may haAm disappeared. Is operation justified . 
patient is an adult and there is nothing in his general condition aa-Iuci 
contra-indicate it, there can be little doubt that, bearing in mine t le ® ^ 

possibility of some tumour being present, the AA'ise and safest comse 
to do a laparotomy. Case 3 is a good example of an mtussuscep ion 
to the discovery and excision of an early carcinoma. In the case ° ‘ ^ 

there Avould be no such definite reason for operating after sp 


reduction had occurreel. 
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REPORT OF CASES. 


Group J. — Due to Innocent Tumours. 

Case 1.— A. E. G.. male, age 7. Admitted Sept. 7 in‘.;:5 for abdominal pain. 

History. — For the Tortniglit jircvioiis to admis>.ion the patient had •.iifrered 
from recurrent attacks of colicky abdominal pain, of which the onset was sodden 
and the duration a few seconds only, with inlcn’als of complete relief. I hey 
numbered about six in the twenlv-four hours, and sometimes occurred while he was 
plavinc in the street. He would', at these times, rim to his mother, only to return 
to play niraiii immediately the s]iasm was over. Uowcls were ojiencd norinally every 
(Jay. The pains increased in severity during the three da.vs before admission, lie 
was given a jiurge twenty-four hours before admission, and since that time the pain 
had been continuous and' he had passed no ficeal matter. Some blood and slime 
were passed shortly before admission. 

Ex-Vsiin'-itiox. — Child in severe abdominal jiain. .Abdomen held somewhat 
rigidly. A sausage-shaiied tumour could be seen jnishing the anterior abdominal 
wall forwards in the upper left fpiadrant. On jialpation this seemed to correspond 
to the left half of the transverse colon and descending colon. Diagnosis : Siijicr- 
vention of acute on chronic intussusception. 

OpER.VTiON, Sept. 7. — .A certain amount of free fluid jirescnt in peritoneal cavity. 
.An intussusception was found involving the terminal half of the transverse colon, 
descending colon, and the upper part of the iliac colon, llcduetion easily jicrformed. 
There was no congestion and but little oedema. On further examination a soft mass 
about the size of a walnut could be felt in that part of the transverse colon which 
had formed the apex of the intussusception. .Although somewhat like a fa:cal con- 
cretion, it was found that it could only be manipidatcd a verj' limited distance in 
cither direction along the colon. On removal it proved to be a semi-pcdunculated 
submucous lipoma growing from the posterior wall of the colon. The child made 
good jirogress and was discharged on Sept. 2f. 

It is interesting that acute obstruction appeared to be determined by the use 
of a purgative. 


Case 2. — ^E. B., female, age 53. .Admitted Jan. 29, 1923, for abdominal j)ain. 

History. — Good health except for rheumatic fever between tbe ages of 19 and 
25. She has always been anasmic. Eleven days before admission the patient, 
when out .shopping, was seized with acute abdominal pain originating in the right 
iliac fossa and spreading over the whole abdomen. The pain was so severe that the 
patient only managed to get home by supporting herself against the wall. Since then 
the attacks have recurred, usually at five-minute inten'als, but occasionallv she has 
been free for as much as half an hour. The attacks last about two minutes, and 
during the inten-al there is complete relief. Xo vomiting. Bowels open, and the 
patient describes the motions as slimy and of a particularly objectionable odour. 
For five days previous to admi.ssion she has refrained from eating solid food as the 
pains were made worse thereby. 

Ex.\min.\tiox. — ^Patient well covered. Abdomen moves well. On palpation a 
large sausage-shaped tumour can be felt in the right iliac fossa ; it is firm in con- 
sistency, with its long axis in the vertical plane. It can be moved laterally to some 
«tent, but not in the vertical direction. Some tenderness on deep pressure. 
Diagnosis : Chronic intussusception. 


OpER-vnoN, Jan. 30. — ^This disclosed a considerable amount of clear fluid in 
the jientoneal cavity. .A double intussusception was found. The outer one reduced 
easily and its apex was formed by the ileoctecal valve. There was such marked 
congestion and oedema of the inner intussusception that complete reduction was 
imjmssible. It consisted of tbe terminal few inches of the ileum. Resection wa^^ 

tumom resected portion a sloughing pedunculated submucous 

tumour about the size of a marble was found, which on microscopical examination 
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proved to be a “ necrotic and suppurating lipoma”. The patient did well and was 
discharged on Feb. 24. 

This patient was admitted a year later for adhesions, and a short length of the 
terminal ileum was short-circuited. Discharged fit. ° 


Group II. — Due to Malignant Tumours. 


Case 3.— R. C., male, age 43. Admitted Aug. 27, 1923, for paroxysmal attacks 
of abdominal pain. 

History. — On Aug. 3, he was suddenly doubled up with acute abdominal pain 
while at work. The attack lasted about four minutes and then completely passed 
away. He had several similar attacks on the same day, with intervals of complete 
freedom from pain. The following day he suffered from diarrheea. On Aug. 23 
the ]iain commenced again and occurred in attacks similar to those before. After 
each jiaroxysm he was seized with a painless desire to defalcate, but only passed small 
quantities of fluid per rectum. He noticed neither blood nor slime. The pains 
were not influenced by meals. He vomited the next morning. The pains again 
subsided somewhat. 


Examin.vtion. — ^An indefinite swelling could be palpated on the left side of the 
abdomen, but a little later this had disappeared, and the pains, which had become 
less, eventually subsided. He had relief for a number of days, but the attacks 
started again on Sept. 8. These now lasted about five minutes, with intervals of 
only a few seconds. Diarrhoea again became marked, and now specks of blood and 
small quantities of slime were noticed. The tumour also became palpable again in 
the region of the descending and pelvic colons. The pain kept him awake at night. 
Occasional vomiting. Diagnosis: Chronic intussusception. 

Oi’EU.VTiON, Sept. 11. — Immediately before removal to the theatre the lump 
was easily felt in the left iliac fossa, but when examined again under the anesthetic 
it had decreased much in size, and could only be palpated in the region of the upper 
part of the descending colon. On opening the abdomen an intussusception was 
found, involving the sjilenic flexure and descending colon. It was easily reduced, 
and when this had been done the apex was found to be formed by a small carcinoma 
of the splenic flexure. Resection performed. Discharged fit. 


Case 4. — ^A. B., female, age 48. Admitted hlarch 4, 1923, for abdominal pain. 
History. — Indigestion for the last two years. Appendicectomy three or four 
months before admission. This had relieved the pain in the right iliac fossa, bu 
patient occasionallj' had attacks of a dull aching pain in the epigastrium at nigh • 
Three iveeks previous to admission patient experienced attacks of colicky pain an 
marked vomiting. The attacks lasted about ten minutes and were followed 
intervmls of complete relief for two or three hours. The pain was relieved someu w 
by vomiting, but disturbed the patient's sleep. These symptoms continue o 
about ten days and then she had a week’s relief before they started again, 
was constipated during the attacks. No blood or slime. 

Examination. — Patient is pale and has lost a great deal of weight. No men ion 
of physical signs except the absence of tenderness. X-raj' examination slione 
stomach and duodenum greatly dilated. ' i t 8 

Operation, April 5. — An intussusception ivas found in the jejunum a o'' 
inches from the duodenojejunal flexure. It was difficult to reduce, but w 
tion Avas completed the apex Avas found to be formed b 5 ' a grou t i. , , 

performed. Patient discharged fit. Section of groAA’th shoived “ col oi 

celled carcinoma of jejunum”. Avell. 

■SVhen examined a year later this patient Avas looking partieui b 


Case 5.— H. T., male, age 39. Admitted Aug. 21, 1905. 

History. — E leven AAmeks ago patient had an attack of “ ^ A™' ‘ jafer 

bleeding from the boAvel. The attack lasted twenty-four hours, in 
a similar attack occurred, but the pains Avere severer, amc 



CHRONIC INTUSSUSCEPTION 

lias suffered from attacks of abdominal pain about three times a ivcek. I’lic patns 
are accompanied by tenesmus. - , • i 

Ex.v.AiiK.enox. — ^.-Vftcr admission the patient bad periods of abdominal pain, and 
on the fourth day a lump ivas ])alpablc in tlic left liypocliondrium. The lump varied 
in ]en<dh at subsequent c.vaminations, and mncii.s and blood were passed when the 
attacks were severest. Diagnosis: Intussuscciition probably produced by growl li. 

OrER.vTiON’, Aug. 30. — Intussusception of descending colon found, caiiscrl by a 
gron-th which incompletely surrounded the lumen of the gut. Uescction performed 
and an end-to-end anastomosis made. On discharge jiaticnl had a Jiceal fistula. 

Tlic fact that an end-to-end anastomosis was performed in lOO.'i is of interest. 
^^^len examined ten years later this patient was well and the fistula was healed. 

Case G.— H. B., male, age 40. Admitted March 1,S. lOOfi, for pain in the 
abdomen. 

History. — Healthy presious historj*. Abdominal pain started ‘last Saturdaj 
week'. It is situated in the hjTiogastrium and occurs in attacks which 'grip’ him. 
The attacks come on every ten minutes and keep him awake at night. He vomits 
occasionallj". There is no rectal pain. 

ExAMix.vnoN. — hard mass is to be felt in the region of the umbilicus. It is 
ven- tender. It can be moved up and down, but vciy little laterally. 

OpER.vnON', JIarch 22. — Intussusception of lower end of ileum caused by growth. 
Resection. Patient died March 27. 

In this case there is some doubt as to whether the tumour was a carcinoma or 
sarcoma. 


Group III. — Due to Appcndicilis. 

Case 7.— J. S., male, age 12. Admitted .-Vug. G, 1903, for abdominal pain and 
vomiting. 

History. — -A fortnight's histoiy' of loss of appetite, vomiting, and abdominal 
pain ; the vomiting became a veiy marked feature. 

Ex^YMi.v.vno.v. — Patient is thin and pale. Xo pain. . Lump palpable in the 
right iliac fossa. After a few days this lump appeared to become somewhat smaller 
in size, but to ascend in position. It was not tender. Bowels open daily while in 
hospital. 

OpER.vTiox, Aug. 13. — Intussusception found. It consisted of caicum, appendix, 
and about in. of ileum. The appendix, 4 in. in length and about 2 in, in circum- 
ference, was found in the foetal position : its distal end contained fluid, the lumen 
being obliterated proximally. Intussusception was reduced— and appendicectomv 
performed. Tlie stump was not invaginated. Discharged fit. 


Group IV. — Due to Innocent Ulceration. 


Case 8.— E. D., female, age 39. Admitted Aug. 3, 1920, with abdominal pain. 

History. — Patient's youngest cliild was bom four montlis pre\-iouslv. Three 
days before admission patient suddenly experienced cramp in the abdomen. These 
pains she likened to the 'bearing-domi’ pains of childbirth. They occurred at half- 
hourly inteivals and there was complete relief between the attacks. The pains 
interfered with sleep and were increased by food, t'omited at onset. Diarrhoea 
present, tlie stools containing blood. 


^ woman. A tender sausage-shaped tumour 

In ^ region of the upper part of the ascending colon and the first part of 

the transverse colon. Diagnosis : Chronic intussusception. 

anncndrx”‘^mre'’a:rtlm.t demonstrated, but the cscum and 
,?Fi! 1 ■ 1 eedematous and appeared as if they had been invaginated The 

I atl ological condition of the caicum was doubtful and it was decided°to remove it 
An anastomosis was made between the ileum and the upper part of the a^endinc; 
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colon. On c.xamination of the cascnm after removal, ulceration of the mucous mcm 
branc was found. The clinical mieroscopist reported “inflammatorv ulceration of 
the caecum and appendix ”. . i 

This ulceration was considered to be .secondary to the recent pregnancy. Three 
years later this patient was operated upon for obstruction caused by a band. She 
made a succc.ssfui rccoverv. 


Group — Due to Sudden Exertion. 

Cose 9. — D. Y.. male, age 2S. Admitted Aug. 7, 1920. with abdominal pain. 

J-JisTORY . — Healthy previous history. In the summer of 1917 the patient iva.s 
carrying a gas cylinder when his right foot slipped into a shell hole. He was seized 
with abdominal pain -which lasted, in attacks, for two or three days. There was no 
vomiting. Bowels normal. lie reported to the medical olficcr and was given a 
‘No. 9'. The duration of the attacks rvas about ten minutes, and the intervals 
between them about three hours. The pains would travel all over the abdomen and 
then settle in the region of the umbilicus. After this occasion he rvas free from pain 
until about a month before admission, i.c., for an interval of three years. On this 
second occasion the pain started suddenly. It was not verj' severe, and the attacks 
would last about two minutes, with live-minute intervals. During the intervals he 
■was entirely free. The synijitoms graduallj' subsided, but recurred occasionally in 
griping spasms chiefly in the region of the umbilicus and right iliac fossa. Bowels 
normal. Five days lieforc admission the pains became more severe and kept him 
awake during the night. He vomited six times. On the following day he was 
better, but he continued to have spasms at intervals until admission. 

Exajunation. — An ill-defined swelling could be palpated to the right of the 
umbilicus. 

Operation, Aug. 7. — A chronic intussusception was found. It involved- the 
caecum, appendix, and ascending colon. Reduced. Discharged- Aug. 21. 

This patient -was quite fit when seen three and a half years later. 


Group VI. — Primari/ Ca.^es in the Adxdt. 

Cose 10. — E. R., female, age 34. Admitted Aug. 18, 1913. 

History. — About six weeks ago jiatient commenced having griping pains in the 
abdomen. The pains came on in attacks which lasted about ten minutes and 
occurred three or four times a day at the beginning, becoming more frequent later. 
In the intervals the patient was free from all pain. The pains were made worse l)> 
food and kept patient awake at night. Bowels constipated and enemata require! ■ 
There was some blood in the fmees at the commencement. ^ 

After admission the bowels became more or less regular, and ‘ lumps 
felt on the right side of the abdomen. A laparotomy wms performed, b>> 
patient’s condition caused grave anxiety and the abdomen had to be closed 
the exact state of affairs Iiad been disclosed. Nevertheless a tumefaction o i 
colon w'as noticed in the region of the hepatic flexure, trans-v^erse colon, and c 
ing colon. After this operation the pain, although it still occurred, was n 
persistent, and she would have periods of relief for about three nays, to 
similar attacks. The bowels W'ere fairly regular. For a week enmnd 

operation, which wms six w'eeks later, the patient had no pam at all. 
operation an intussusception was found, the ascending colon, caicum, appe • 
low'er part of ileum being invaginated into the transverse colon. 1 * ed -ind 

rather inflamed and the appendix was adherent. Reduction was per o 

the appendix removed. „ , cvmntorns. 

A'Vhen seen ten years later the patient had had no recurrence 

Group VII.— Primary Cases in Children. 

Case 11.— J. B., male, age 8 months. Admitted Sept. IS, 1922, for 
and diarrhoea. 



CI-IEOXIC 


INT UBSU SCEPTI ON 


:’,S9 


Histouv.— Brcast-fcd U]) fo tlirt-c months iijro. .Since then cow's milk dtinn" 
the dav while mother was at work. Constipated since hirtli. -A monlli jwevioiis to 
admission the baby commenced to vomit all his feeds, and a week later had di.'irrlKca 
in which mucus and strc.aks of blood were present. The diarrluca has alternated 
with constipation and the vomiting has continued to be marked. The baby has 
wasted considerably. 

ExA^r^^^VTIO^•.— \Vcight 0.(100 grm. Extremely i)ale and drowsy. .Abdnnicn 
aenerally tender, but no tumour palpable. Abdominal wall very thiti. Sept. '.10. 
Patient has vomited after two feeds Init has kept down the others. Stools loose, 
but no visible blood or mucus. Scj)t. 21. Small intestine |)eristalsis visible, 
Elongated, vertical swelling felt under right costal margin. Nothing felt per rectum. 
Opaque meal arrested in small intestine. Diagnosis : Chronic intussusception i 

OrER.vTios, Sept. 22. — .An ilcocDlic inlussuscci>lion was found. Tliis was 
reduced from about one foot to three inches. .Adhesions jireventcd further reduction 
of the remaining portion in the ileum. Ileocolostomy performed. Death a few 
hours later. 


Case 12. — K. S., male, age 11 months. .Admitted Alarch 2.'!. in2-t, 

IIiSTOnv. — Eicht days before admission the baby was suddenly taken ill 
with violent pains in the abdomen. He vomited freipiently and " passed a night 
made horrible by his dramatic attacks". The pains occurred every ten to twenty 
minutes, and continued until the day of admission. Eor the first few days the baby 
was constipated, but then passed an offensive motion .streaked with blond and slime. 
The bowels were then opened daily for the nc.xt three days: blood and slime were 
noticed in the stools. For two days before admission the bowels had not worked 
except for the frequent passage of blood and .slime. The child vomited throughout 
the complaint, the vomit on many oce.asions being green in colour. The pains woke 
the child at night. 

Ex.vjiiN.vTiox. — Child wasted. Horseshoe swelling present under umbilicus. 

OrEn.vTiox. Alarch 2S. — Ileoc.-ccal intussu.sception found extending to within one 
inch of the splenic fle.xure. .A short rc-intussusecption of the cnshcathing layer had 
occurred half-way along the transverse colon. There was oedema of the intussus- 
ceptum, but no inflammation. Intussusception reduced. Discharged fit. 

This case had become acute forty-eight hours before admission. 


Case 13. — .A. S.. female, age 9. .Admitted Feb. 2. 1923, for abdominal pain. 

Histobv.— For the fortnight previous to admi.ssion the patient had been sufTcr- 
ing from attacks of abdominal pain — most violent at night. The attacks would last 
about ten minutes, and occurred five or six times during the day. but were more 
frequent during the night. Patient had complete relief during the intcn’als. No 
vomiting. Bowels regular. No blood, but a little slime. Tlic attacks became 
more frequent and resulted in the child becoming exhausted. 

Ex.vMiXATiox.~VisibIe and palpable .swelling just to right of epigastrium. 
A isible peristalsis. .Attacks brought on by examination of abdomen, and during 
the attacks the peristalsis was most marked. Stools normal. The patient's trunk 
and arms were covered with flea-bites. 

OiT.n.ixmx, Feb. 2. — Ileocseeal intussusception found. Reduced. .Appendic- 
ectomy performed. Discharged fit. The differential diagnosis is an interestin'^ 
feature in this case, and is dealt with in another part of the paper. 


Case 14.— AI. T., female, age 3. .Admitted Alarch 7, 1918, for pain in abdomen. 
History.— Six weeks ago patient had pain in her abdomen. Her bowels were 
opened normally, but she exqierienced pain on defsecation. She was given medicine 
uhich relieved the pain. .A week ago the pain commenced again, but was worse than 
before and caused the child to double herself up. There was a desire to defalcate 
uhen the pain started. Patient is losing weight and has a cra\-infr fo'- water 

EX.VUI.X.VTIOX — -Tumour in riglit iliac region. Pain on palpating abdomen 
n Mar 8.— Ileum invaginated into ascending colon. Some adhesions. 

Reduced and appendicectomy performed. Discharged fit. 
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Case 15.— M. O'C.. female, age 3. Admitted Oct. 21, 1913, for abdominal pain. 

riiSTOnv. — ^Duration over forty-eight hours. Abdominal pain with inter\-als of 
rest. Sick several times, the vomit being green. iMotions normal. No blood. 

Exashnation’. — Tumour in region of transverse colon. Occasional visible 
peristalsis. A prominence is occasionally visible in the position of the tumour. 

Oi’En.moN’, Oct. 21. — Ilcociecal intussusception found. No evidence of inllam- 
matorj' changes was jrresent. and reduction proved easy. Discharged fit. 

TJiis patient had had a similar attack about a year pre\-iousIy. The vomit was 
green on this occasion also. The attack passed off in a day or two. This case is 
reported by Mr. AV. H. Ogilvic in the Guy's Hospital Gazette, Nov. 22, 1913, but is 
included to comjdetc the scries. 

I beg to tliank tlie members of the Staff for their kind permission to 
publish these cases, and Dr. A. A. Osman for his help in connection with the 
part of this article which deals with children. 
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BABE OB OBSCUBE CASEvS 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


A CASE OF NON-ROTATION OF MID-GUT LOOP LEADING 
TO VOLVULUS OF THE C.ECUM. 

By MICHAEL \V. BULMAK, Nouwicii. 

It is uncommon to meet cases in which urgent abdominal symjitoms arc the 
result of gross malposition of the viscera. In the ease about to be repoitcd. 
the symptoms were clearly those of intestinal obstruction, the cause of uhich 
could not be diagnosed before operation. It was possible at the post-mortem 
examination to demonstrate the complete c.xtent of the abnormality, and as 
reported cases of this condition arc few, as full a record as practicable of this 
case has been made. 

Mr. B., age 76, was admitted to the Norfolk and Norwich Hospital on 
May 18, 1924. 

History. — As far as can be ascertained the patient had been healthy all 
his life, and had suffered from no abdominal trouble till about three years ago. 
He then began to complain that after stooping, as for instance when doing up 
his boots, he would feel something slip out in the right lower abdomen, and this 
he described as his ‘rib slipping out’. When this happened he would lean 
back in his chair and press the right side of the lower abdomen upwards and 
backwards as though to lift something into place. Two days before admission 
to hospital he was wakened at 4 a.m. with severe abdominal pain, and vomited 
once. The pain was referred to the umbilicus and the left hypochondrium, 
and was colicky in type. He was unable to pass wind downwards, but was 
constantly belching wind, and this act caused pain in the left hjqrochondrium. 
On the day of his admission he again vomited ; Dr. Sturdee, of Walsingham, 
was called in, and at once sent him to hospital. 

Exaiiinatiox. — Pulse, 104 ; temperature, 97-S. The tongue was dry 
and furred, the skin dry and earthy, and the eyes were sunken. The 
abdomen was greatly distended and was tjunpanitic all oi'er, the tympanites 
being particularly marked in the left hypochondriac region. Peristalsis was 
not seen, and no tumour was made out. There was a small right femoral 
hernia, but this appeared not to be strangulated. Nothing abnormal was 
detected per rectum. 

Orkratiox. — I n spite of the fact that the femoral hernia was thought 
not to be strangulated, it was deemed advisable first to explore this. The 
sac was found to contain only a small quantity of cloud}^ straw-coloured 
fiuid; the sac was removed and the incision closed. The abdomen was then 
opened by a right paramedian incision, and distended coils of small intestine 
immediately presented in the wound. On passing the hand down into the right 
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niac fossa the c.-ecum could be felt; but after displacing the small intestine 
to the right, the ciccum was found under the left costal margin, black in colour 
completely gangrenous, and distended to a capacity of about U pints, .\fter 
puncturing it, it was possible to draw the cmcum down into the rifrht iliac 
fossa and it was now seen to be tivisted one turn' in an anti-clockwise direction 
round a narrow pedicle situated in the riglit iliac fossa ; the ileociecal arterr 
was thrombosed. The ascending colon was found to be passing up to the 
left of the mesentery of the small intestine, while the ileum terminated in 
the right side of the ciccum. As the condition of the patient was urgent, tlie 
caecum was rajiidly resected, tubes being passed into the cut ends of the emt 
and brought out through the lower jrart of the incision. The patient died a 
lew hours after the ojieration. 



Fjc, ' 272 . — ^Dingrani slio>rin^ 
tlie7po«ition of the colon and of 
the ihioclenojejunal flexure. The 
small intestine has been omitted 
for the sake of clearness. The 
sliort inesenterj' of the small in- 
testine is shown extending down 
from the duodenojejunal flexure, 
aiKl the site of the pedicle on 
which the cfccuni had twisted is 
indicated by the ligatures. Tlie 
omentum is seen covering in the 
ascending colon, the proximal 
part of tho transverse colon, and 
to some extent the distal part of 
the transverse colon as well. 


Post-:moi{Tem. — Post-mortem examination showed that, while the splenic 
flexure M’as situated in its normal position, the ascending colon passed from 
the right iliac fossa upwards and to the left, the hepatic flexure being in con- 
tact with the splenic flexure under cover of the greater curvature of the stomach. 
The transr'erse colon formed a loop extending down to the pelvic brim between 
the ascending and descending colon. The sigmoid colon was abnormalK long, 
being composed of two loojis which were bound to each other and to the pc ye 
wall by peritoneal adhesions. The great omentum, passing down horn m 
greater cuiu'ature of the stomach, was attached to Avhat represented the upper 
border of the ti'ansverse colon, and from here stretched across the 
loop of the transverse colon and the ascending colon, to be attaciec o 
root of the mesentery of the small intestine. ^ 

The peritoneal relationships of the colon were difficult to make ou . 
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adjoiniii" edges of tlic colon were covered l>y l)ro:uI. slieet-like i)eritoiiejil 
adhesions, and .nrtcr dividing these, one ajipeared to jiass straight through 
into retroperitoneal cellular tissue. There was no flelinite transverse meso- 
colon. but this appeared to be rejiresented by a sheet of condensed cellular 
tissue which allowed the colon to be drawn about three inches lorward from 
the posterior abdominal wall, and which carried the blood-vessels and lymph- 
atics. The arteries to the colon were distorted, but were normally distributed ; 
the branches of the superior me.sentcric artery were so short as to jrrevent 
replacement of the hepatic flexure in its normal position. The su|)erior 
mesenteric vein was normally ]ilaccd. but was joined about one inch below the 
pancreas by the inferior mesenteric vein. The fluodennm was normally fixed 
bv peritoneum: but the duodenojejunal flexure was situated to the right of 
the mid-line opposite the third lumbar vertebra, and from this point a short 
mesentery for the small intestine passed downwards for al)Out two inches into 
the right iliac fossa. 272.) 

This case is clearly one of non-rotation of the mid-gut looj) during the 
second stage of intestinal rotation, and the embryology of the condition has 
been so clearly stated by Dott* that it needs no repetition. 

From the position of the i)ediele of the twisted cjeciim as seen at operation 
it would appear that the crecum normally lay in the right iliac fossa. ])ossibly 
being pushed down into the pelvis when the iirtra-abdominal ))rcss\ire was 
raised, thus giving rise to the feeling of .something slipping in the lower 
abdomen. The position of the ciceum under the left costal margin at the time 
of operation is probably to be explained on the assumption that, as it became 
distended after torsion had occurred, it tended to follow the line of least 
resistance, being guided upwards and to the left by the mesentery of the .small 
intestine. ^Yith the patient lying in bed there would be no great tendency 
for it to fall into the pelvis, as might occur when he stoo)5C(l. 

In a series of 4S cases reported by Dott (loc. cit.). only 13 gave rise 
to symptoms, and of these 13 cases, only 1 occurred in old age. Volvulus 
of the ileocffical segment, such as was observed in this ease, would seem to 
be the t\-pical cause of s>-mptoms in old age. and is probably the result of 
over-distention of the caecum. 

I have been unable to find any reference to a similar unusual termination 
of the inferior mesenteric vein in the superior mesenteric vein, a full iiwh 
below the formation of the portal vein in this case ; but Cunningham- states 
that “ it occasionally terminates in the angle of union between'’ the splenic 
and superior mesenteric veins 

I am indebted to Dr. Sturdee, of Walsingham, for much information as 
to the past history of the case. 


HEFEREXCES. 

* Dott, Xormax X., Brii. Jour. Surg., 1023, xi 251. 
-Cunningham, Text-book of -1th cd.. *99.3. 
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SARCOMA OF METATARSUS IN AN INFANT. 

Bv A. PI. SOUTHAM, Manchester. 

S.VRCOMA arising from the bones of the liand or foot apjiears to be a disease 
of exceptional occurrence. Bland-Sutton states that owing to the rarity of 
the condition, little is known of its clinical course. The following case in a 
child, who was recently under my care, appears, therefore worthy of record. 

The patient, a girl, when two 


months old, was found to have a small 
tumour growing from the periosteum 
of the metatarsal bone of the left great 
toe. The growth was removed locally 
by her doetor, but rapidly recurred. 
AVhen seen two months later there 
was a large fungating .growth, which 
bled easily, iiu'olving praetically the 
whole dorsal aspeet of the foot (Fig. 
273). A small ])iece was removed f-r 
microscopieal examination, and Dr. A. 
Sellars reported that it was a mixed- 
celled sarcoma. 

In Januarv. 1924, the child was 
admitted to the Royal Manchester 
Children's Hospital. No secondary de- 
posits were discovered in the lungs on 
X-ray or clinical examination, and at 
the request of the parents the *imb 
was amputated through the middle ot 

the thigh on Jan. 30. 

The child made a satisfactory re- 
coverv after the operation and went 
home', but died about a month later 
from what was considered to be pneu- 
monia. No post-mortem exammatioi 
was obtainable, but it appears not 
unlikely that death was due to seco.u - 
ary growth in the lungs. . Exammat.o 
of the tumour showed it aiose i 
the metatarsus, and had the 
of a sarcoma of the mixed-celled t>F 

It appears from the scanty information 
intensely malignant, and, as m other of treatment seem Jo 

be expected at an early date. Er^s^Jjf-daj ^ 

haye little influence on the high mortahtj . i,ad 

L useful, and it was hoped to have tried it m this 

surviyed. 
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CASE OF EPITHELIOMA OF THE PENIS. 

By E. W. .TOHN’.SON'. Liviutroot,. 

Tins case seems to be worth vccordint;. because it ]n-cscnts cerlaiu iutercstiiig 
features, and also because pictures of sticli marked eases arc not usu.dl\ seen 
in the common text-books. 

The patient was 33 years old. He gave a history of sy])hilis five years 
previously, for which he said he received treatment and was eireut7ieiscd. 
His own doctor confirmed this statement. The duration of the present condi- 
tion was six months. He thought it was a recurrence of his syphilitic trouble, 
and did not seek medical advice until the growth attained the size seen in the 
photograph {Fig. 274). The Wassermaiin reaction of the blood was positive. 



Fig. 274. — Epithelioma of the penis. 


The typical ‘cauliflower’ appearance, invasion of the scrotum, and the 
involvement of the inguinal glands, are well shown in the figure. Micro- 
scopical examination of a portion of the growth revealed that it was a 
typical epithelioma (Professor J. M. Beattie). 

The interesting features of the case arc : — 

1. The age of the patient. Epithelioma of the penis is rarelv present 
before the age of 40. ^ 

2. The history of syphilis and the positive Wassermann reaction. 

3. The fact that he had been circumcised. Rose and Carless say that 
epithelioma of the penis rarely arises except in patients who are subjects of 
congenital phimosis or possess long foreskins, and hence it is stated that the 
disease is unknown amongst the .Jews.- 


REFEREXCES. 

^ lmle.r of Differential Diagnosis of Main Symptoms J 
- Manual of Surgery, Bailliere, Otii ed., 1273. 


Wright & Sons Ltd., 3rd ed., G19. 
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A CASE OF FIBROSARCOMA OF THE ORBIT WITH 
MULTIPLE SECONDARY DEPOSITS. 

By CECIL P. G. WAKELEY, London. 

FruKos.AitcoM.VTA avc tumours of unusual interest from the fact that it is so 
(hineuit to correlate tiie clinical course -ivitli the histological findings. At 
times a tumour witli definite histological appearances of malignancy behaves 
like an innocent tumour, and its removal effects a permanent cure.' In other 
cases tumours with an identical histological picture grow and metastasize with 
gieat lapidity. The following case is of interest because of the large number 

of secondary deposits which were 
found. 

George P., age 61, a waiter 
in an hotel, first noticed some 
pain in his left eye during 
February, 1923, and also found 
that his siglit was very poor in 
that eye. A month later he 
came to King’s College Hospital. 
On e.xamination it was seen that 
the left eye was displaced up- 
wards and inwards. There was 
also proptosis of this eye, so that 
the anterior ])a,rt of the cornea 
lay 8 mm. in front of a line drawn 
from the prominence of the cye- 
bro\\’ to the malar eminence. 
Tiiere was lachrymation froni the 

triG. 275. — High-power view of tumour removed , left CVC, and ocdeincl in both 
from th.e orbit. T.vpicnl fibrosnreoma. lower lids. There waS some local 

tenderness, but no ahnormality 
of the margins of the orbit was jralpable. Vision was ; R.V. = Able to read ; 
L.V. — Pcrcejrtioii of light only. There was well-marked papillccdema in 
the left fundus. Nothing abnormal was detected in the nose or nasal sinuses. 
On May IT, iMr. L. Y. Cargill completely removed the contents ot the left 
orbit. A hard round swelling of the size of an olive was found, attached 
by a pedicle to the periosteum on the outer side of the floor of the orbit at 
the external canthus ; it was completely free from all other structures. The 
tumour u'as remo^md, together with the adherent periosteum. Healing too 
place rapidhn 

The tumour proved to be a fibrosarcoma (Fig- 275). Twelve da 3 's a e 
operation 100 ingrin. of radium were introduced into the left orbit for tuc'C 
hours. X-ray therai)}^ was commenced in June. In July the lower par o 
the left orbital cavity was skin-grafted ; the grafts, winch were taken lom 
the leg, were all successful, and the patient was discharged ten days aite 
this operation. 
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Fic. 27G. — Section tlirousli tlie liver, shoxving the numerous secondary deposits. 
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In Sejjtember, 1923, tlic patient was readmitted to hospital complaining 
of ‘indigestion’, whieh was worse after food. He stated that since his last 
operation nine weeks jjrevionsly he suffered much discomfort from time to time 
after meals. He also stated that he suffered from shortness of breath on any 
exertion ; he never had any actual pain or nausea or vomiting. He had never 
been jaundiced. He had not lost any weight since his last stay in hospital. 

On examination there were no abnoimial physical signs in the thorax. 
The abdomen was slightly distended, but there were no signs of ascites. The 


liver was found to be an inch below the costal margin. 

The patient was quite comfortable in bed, and only complained of 
occasional pain between the shoulders. The liver increased rapidly in size, 
and ascites was discovered in October. Oedema of the legs soon appeared, 
and nodules could be palpated on the surface of the liver, which extended 
down to the level of the umbilicus. The patient gradually became weaker, 
and died on Dccemkcr 26, just over seven months after the removal of the 

left eyeball. 

Autopsy. — There were a few 
recent adhesions between the left 
])lcnraj in the mid-axillary line, 
and one of longer standing at the 
base connecting the visceral pleura 
to the parietal pleura over the 
diairhragm. There were no adhe- 
sions on the right side. 

The left lung weighed 1 lb. 
11 oz. Both lobes contained three 
or four hard white nodules, eaeli 
with a surface area the size of a 
sixpenny piece. On section, a 
number of similar nodules varying 
in size from that of a sixpence t-^ 
a half-crown were observed. TJie 
lower lobe was congested and was 
partially collapsed. The right lung 
Weighed 2 lb. i Joz. The condi- 
tion was similar to that o i 
left, but the nodules were moie 

numerous, and the larger ones on the external surface shoued a 

to pedunculation. n n found. 

On opening the pericardium, the normal ainoii 

The visceral la}^ er of the pericardium contained tlm left 

nodules. The heart weighed 1 lb. 2^ oz. On 

ventricle a secondary nodule the size of ^ blood-stained fluid 

On opening the peritoneal cavity about 3 pi liver and 

were found. There were a few adhesions-espeeialA i„ the 

dianhraom. A small, white, hard nodule, the size of . P > 

pailtaUayer in the region of the ^i^v of the ascending colon, 

size were seen in the parietal layer to the outei 
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The liver weighed 17 lb. 9 oz. It extended to the level of the iimbilieiis. 
and the whole surfaee was studded with hard white nodules varying in size 
from that of a threepenny-bit to a duek's egg. One or two of the smaller 
ones showed umbilieation. The proportion of liver tissue to new growth 
was about 1 to 10. On seetion, there was a similar a|)])caranec. but some 
of the nodules were much larger (free Fig. 27G). and the left lobe contained 
one 7 in. across, which had broken down in the centre and was infdtratcd 
with blood. The little liver tissue present showed marked signs of fatty 
degeneration. 

The pancreas contained a number of small nodules the size of split peas, 
and the proportion of pancreas to new growth was 1 to 1. .\ttaehcd to 
the surface of the pancreas, and adherent to the diaphragm, was a large 
mass 5 in. in diameter, of rctroj)eritoneal new growth ; the mass was white, 
lobulated, and hard. 

The right kidney weighed 7?- oz. It was normal in size, and contained 
a white hard nodule in one of the lower ealices. 

The left kidney weighed 7-| oz. There were two or three small nodules 
in the perinephric fat, and a small nodular growth was seen in the substance 
of the corte.x of the kidney. 

Histological sections were cut of the liver, and of the nodules which were 
present in the lungs, kidneys, heart, pericardium. ]>ancreas, retroperitoneal 
glands, and parietal peritoneum. In each case fibrosarcoma was obvious. 

Fig. 277 shows very clearly the infiltration of a fibrosarconiatous deposit 
in the liver. 
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REFIEIFS AND NOTICES OF BOOKS. 


HeriUa: its Anatomy, Etiology, Symptoms, Diagnosis, Differential Diagnosis 

Prognosis, and Operative Treatment. Bv LErcii F. Watiion-, M.D., Associate in 

Surgery, Rusli iMcdical College, 111. Imperial 8vo, Pp. 6C0, with 2,32 illustrations. 

1024. London : Henry Kiinpton, 52s. Od. net. 

Tjik author lias comjiilcfl a very comjirehcnsivc treatise on the subject of hernia in 
all its aspects, and deals with all common and uncommon conditions so completely 
that his work must remain for many years the most authoritative treatise on the 
subject. The description of the different varieties of inguinal hernia is clear, and 
avoids unduly^ complicated detail. The figures depicting the varieties of this type 
illustrate the text, and should be easy to bear in mind, and here, as throughout the 
book, the illustrations are unusually well drawn and beautifully reproduced. In 
dealing with treatment^ — and this aiiplics equally to other sections of the volume— 
the author is inclined to give details of so many methods claiming to be radical cures, 
without any suggestion as to the indications for one particular operation, or com- 
parison of results which may be obtained by any particular method, that we fear 
the book will fail to be of any great assistance to anyone looking for guidance as to 
the best method to be cm]doyed. In dealing with congenital inguinal hernia, one 
of the most important considerations is the treatment of the ectopic or imdescended 
testicle. IMuch has been written on this question, and most surgeons of authority 
hold strong if divergent vie^vs as to what should be done, and when operation should 
be undertaken on imdescended testicles. We must admit to disappointment that 
in a volume of this nature the question is dismissed in less than a page, and wc fail 
to find any discussion on or suggestion as to a variation in treatment if both testicles 
are descended, as compared with one ; ivhereas, in our knowledge, the view of many 
surgeons of great clinical experience is that the two conditions may demand entirely 
different treatment. 

The chapter on ventral hernia is perhaps the best, and should be useful to 
those having dilficulty with the very troublesome cases resulting from supi)urating 
appendi.x ivounds. IVc arc glad to notice that the autlior favours the closure ot 
such gajjs bj^ autoplastic fascial flaps when required, rather than by the insertion 
of metallic substances such as filigrees. IVe confess we are unable to agree with the 
author when he prefers the femoral to the inguinal route in operating on ^ 
hernia, ^^'^e do not see how by this route the femoral canal can be closed at ic 
only' point at which its closure is of value, namely, at its neck ; nor can ve admi 
that the inguinal operation leads to a weakening of the inguinal canal, tor sue i 
■weakening does not result from operation for an inguinal hernia in which exac y 
same tissues are divided and resutured ; if this opinion is correct, there can c 


comparison between the two routes. i.ornin • 

There is no more difficult problem than how to deal with a large sliding • 

here this particular variety is clearty classified, and the problems ivluc i ^ 

be faced in its treatment arc argued without undue dogmatism. In looking 
the volume we see many rare varieties of hernia and complications are ea 
AVe have only^ looked in vain for one which passed through our mind, an 


hernia into the broad ligament. 

Like the majority^ of such volumes coming from 


the United States, the book is 


beautifully bound and printed. 
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Tiiqpases and Injuries of the Rectum, Anus. , , . , 

Pes-vingtox M.D.. F..V.C’.S., Proctologist to CoUimlms Hospital, \elerans 
No. 30, and'u.S. .Marine Hospital, etc. .Medium Svo. Pl>. !I03 xii, uitli 
ami 077 illustrations. 1023. I’liiladelpliia : niakiston. .Sons .t: ( o. l.on(lon 
Phillips. 00s. net. 

The author savs in his itrcfaec that, as tuciity years have elapsed since the 
nublication of the treatise on proctology by the late .lames P. Tuttle. H-.e time seems 
ripe for another iuvcutorv of the dirfcrenl affeetions of the rectum, amis, and pelvic 
colon. -V novel feature o'f the work is tlic publication at the eommeneemeni of each 
chaiiter of the portraits of tliose surgeons who have lieen interested in proetologj- 
since the time of Hippocrates, a drawing of whom, made from a marble bust in the 
Loin-re, appears on the first page. 

The opening chapters are concerned with a description of the splanehnosomatie 
funnel and a commentary- upon rectal diseases in general. Chajitcr .'i deals with 
the preparation and the examination of the jiaticnt. An excellent account of the 
various instruments used in anoscopy and jiroctoscopy is given. The inpiortant 
subject of constipation is fully considered in the following chapter, in which we are 
pleased to find that colectomy is not considered to be the only means of cfrccting 
a cure of this very common condition. 

A very clear account of the lymiihalic .systems in eonneetioii with the rectum 
is contained in the chapter devoted to anatomy. 

■\Vounds of the rectum are discussed in Chajiter 7, the treatment of gunshot 
injuries receii-ing special attention. All aiilhorilics appear to be agreed tliat 
laparotomy should be jicrfomied in ca.scs of penetrating wounds of tlie intni- 
pcritoneal’ portion of the rectum. Some difference of opinion exists as to whether 
colostomy or enlargement of the external wounds only, in order to jirondc adequate 
drainage, is the best treatment for penetrating wounds situated below the peritoneal 
reflection. In our cxiierience the question of rc.sorting to colostomy is largely 
influenced by the size of the wound in the rectum. .Small wounds, .such as those 
caused by a bullet, only require perineal drainage in order to obviate jierircctal 
cellulitis ; but large wounds made by fragments of .shell invariably require colostomy 
in addition to adequate perineal drainage. 

The various causes and methods of treatment of jiruritiis ani arc fully discussed 
in Chapter 10. 'We are in agreement witli the view c.xpresscd that the great majority 
of cases are caused by pre-e.xisling disease in the anal canal, such as internal piles, 
fissure, submucous fistula, and hyiiertrophied anal papilla;, and arc therefore curable. 
The most intractable cases are those in wliich there is no discoverable exciting cause, 
and occur in indh-iduals of a neurotic temperament. 

For the treatment of fissure in ano the aiitlior advocates the tise of a speculum 
whose blades are capable of being widely opened for the purpose of di\-iilsing the 
external sphincter. He also recommends tliat, when the o])eration of incision is 
employed, the external sphincter muscle should be comiiletely di\-idcd on one or 
other side of the fissure. In our opinion it is unnecessary to diBde anv of the fibre.s 
of the muscle in order to cure a fissure, as diHsion of the fibrous deposit in the 
submucosa of the lower part of the anal canal generally sulfices. IVhen, however, 
the muscle is divided, the section is best made at the junction of the middle and 
posterior thirds in order to inflict as little damage as possible on tlie ner\'e supplv. 

Cliapters 13 and 14 are concerned witli abscc.ss and fistula. Tlie author'.s 
classification of fistula; is novel. First of all he divides fistula; into complete and 
incomplete, and then goes on to say that the latter are not fistula; but sinuses, as 
tJicy only present a single opening either intcrn-al or external. Complete fistula; 
he considere to be true fistula;, as they Jiave botli internal and e.xtemal openings. 
Complete fistula; are dirtded into three varieties according to the iiosition of the 
mtemal opening ; thus, wlien the internal opening is situated in the anus, an anal 
*• ’ internal opening is located at the 

I'i rectum, the fistula is described as anorectal ; and 

tile result "onr opemng is found in the rectum proper, a rectal fistula is 

le result. Our objection to such a classification as this is that it does not indicate 

VOL. XII.— NO. t6. o- 
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the various types of /istula that may be met with. Wc consider that the particular 
ty])e of a fistula is detenmned, not by the position of the internal openin<T but bv 
the situation of the main track, rvhicli is the unobliterated remains of the' original 
abscess cavity that gave rise to tlie fistula. For example, a submucous abscess Lav 
terimnatc m a fislida of the submucous tJ^re, and may present an internal opening 
at the anal marrrm, at the junction of the rectum and the anal canal, or hiLer up 
in the rectum, so that this type, according to the author's classification, rvoiild be 
described as anal, ano-rectal, or rectal according to the position of the internal 
opening. Moreover, a jielvirectal fistula having an internal opening in the rectum 
above the level of the Icvatores ani would also jiass under the name of a reetal fistula 
the term being thus applied to fistulai of vastly different tj-pes. 

The subject of haemorrhoids is fully dealt with in Chapter 18. The various 
operations are carefully described. The Wiitehead method is condemned. Of all 
the methods of operating the author prefers his own, which is known as the open 
method. AVe confess to having liad no experience of it ; but from the author's 
description we should imagine that the cutting off of part of the luemorrhoidal 
tumour, without prerdously ajiplying a clamp to its base, might result in the patient 
losing a considerable quantity of blood. TJiis is an important consideration in 
jiatients who may hai'c been reduced to a condition of anaemia on account of previous 
limmorrhages. AVe think, therefore, that this method is inferior to that advocated 
by Earle, who first places a clamp on the base of the pile, then cuts off the pile 
sujjerficially to the clamj), and places a running suture along the clamped edge to 
control haimorrhagc when the clamp is removed. 

Carcinoma of the rectum is extensively discussed in Chapter 22. A careful 
summary' of recent work in regard to the manner in which cancer spreads from the 
rectum to the surrounding tissues is given, the author rightly insisting that post- 
operative immunity from recurrence can only be expected from an operative pro- 
cedure Avliich has been planned in accordance with the pathology of the spread of 
the disease. For this reason he prefers the abdominoperineal method to all others. 
The remainder of the book is concerned with the diseases and injuries of the pelvic 
colon. 

The book is exceedingly well written and profuse!}' illustrated, and we con- 
gratulate the author on har-ing produced an excellent compendium, which should be 
in the possession of all those who are interested in diseases of the rectum and the 
progress of proctology. 


Hsemorrhoids, their .Etiology, Prophylaxis and Treatment by Means of Injections. 
Bv Autiiuk S. lAIonnuY, F.R.C.S., late Temporary Assistant Surgeon to St. Mars s 
Hospital for Cancer, etc. Demy 8vo. Pp. 114, illustrated. 1023. London : tl.Mor 
Medical Publications. Gs. net. 


In the preface of the book the author expresses the desire to clear up the confusion 
that exists in the minds of the profession in regard to the varieties of piles me vi - 
and to familiarize its members with the method of treating piles bj inters 


The opening chapter contains a brief account of the 
the anatomy of the anal canal. AVe do not agree with the statement 
hmmorrhoidal veins enter into the formation of the venous plexus 
part of the anal canal and the skin surrounding the anus. It is 
the middle limmorrhoidal veins arise in a plexus situated on the 
of the rectum immediately above the levatores am, and rccen f of 

from the muscular coat of the bowel, taking Mtle or ‘plexus, 

eitlier the submucous or the subcutaneous portions f ® Morgagni 

Another statement that must be new to anatomists is ted at the 

are situated above the anal valves, and that the anal vahes .r 
mucocutaneous junction. 
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Chapter 2 deals -with the etiology and prophylaxis of hieniorrhoid.s, and in tlic 
sueceeding chapter external haemorrhoids are described. think tlial the term 

haemorrhoid, when applied to the conditions mentioned, is a misnomer because 
they do not bleed, and we much prefer the term pile, as it signifies a lump or 

swelling. , ... 

Internal haemorrhoids are described in Cliaplcr 4, a pood account licinp pi\cn 
of the pathological changes that may lake place in the course of their existence. 
SjTnptomatolo^' receives ample consideration, but there is no mention of the 
number of internal haimorrhoids that may develop, or of their position in regard 
to the circumference of the anal outlet. Wc regard this as a matter of considerable 
practical importance, because it not only enables the observer to record the number 
of luemorrhoids that actually exist when he makes his examination, but renders it 
possible for him to determine accurately, even after the lapse of several years, that 
a particular ha:morrhoid, which he has cither injected or removed by operation, has 
or has not recurred. It seems curious that the only illustration that has been 
chosen to depict the appearance of prolapsed internal h.xmorrhoids is a typical 
example of the condition known as prolapsus muco.s.x recti. 

In Chapter 7 the author describes the technique of his method of injection. 
He especially emphasizes the point th-t all the existing piles should be injected at 
the same tiriie whenever possible. The details of the teclmique arc clearly set forth, 
and many useful hints are given for the guidance of those who are desirous of carrying 
out the method, .-^s a rule, four injections of evciy pile, at intervals of a week, arc 
required, so that three weeks are usually nccessaiy to complete the treatment. IVhcn 
discussing the pathological effects of injection in Chapter 8, the author states 
positively that thrombosis plays no part whatever in the process. It is of course 
difficult to disprove this, but it does not seem reasonable that all the blood contained 
in a mass of dilated and tortuous veins should escape coagulation when the vessels 
themselves are e.xposed to the action of a powerful irritant. Chapter 9 deals with 
complications, recurrence rate, and statistics. Recurrence takes place in IG-G per 
cent of the cases treated by the injection method, representing therefore a large pro- 
portion of failures. In this res[)ect the method compares unfavourably with the 
operation by ligature, inien an internal pile has been completely removed by 
ligation it cannot possibly recur. In estimating recurrence, a subsequent develop- 
ment of piles that did not exist at the time of the first operation should not be 
regarded as recurrence. Tlie final chapter is concerned with a discussion of the 
advantages and disadvantages of injection, the complications after various operations, 
and the contra-indications to treatment by injection. 

The book shows that the author has gained considerable experience in this 
particular method of treating internal haemorrhoids, and has made out a good case 
for its adoption in suitable instances, but we cannot help feeling that it is a'pity that 
he should allow himself to indulge in abuse of those whose opinions do not coincide 
udth his, by a remark on page 65 that they "are either exercising their imamnations 
freely or are making wilful misstatements"’. 


The ToxEemla of Acute Intestinal Obstruction ; or Vomiting as a Pathological 
Force. By R. H P.muvmore, M.D. (Lend.). F.R.C.S. (Eng.). Cro^vn 8vo. Pp 
CG - ^^n, mth 1 chart. 1924. London : H. K. Leuis & Co. Ltd. 5s. net. 

Tins volume the autlior tells us, is the outcome of a criticism of the tnew that'the 
Msceral disabilities m eclampsia are determined mechanicallv, and that nuemeral 
contnilsions are sunply uraimic in nature. Having criticized and rejected the 
commoidy accepted view that the renal impairment in acute intestinal obstruction 
tha1“h the damaged gut, he seeks to establish the theor\- 

Vnni A f increased mtra-abdominal pressure. The renal function 

according to this laew, is interfered with in a purelv mechanical manner thus ]eadin<^ 
to an accumulation of non-protein nitrogen in the blood. VomitiTg! bj SreasSnS 

'27 a 
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the jntra-abdominal pressure, is, in intestinal obstruction, a prime factor in tlip 
causation of diminished renal elTiciency. The objection that fits do not occur in 
acute intestinal obstruction, -whilst they do in eclampsia, is disposed of bv the state- 
ment that as patients with acute intestinal obstruction constantly vomit " the 
material determining fits is voided ". ‘ ’ 

I hc arguments are not easy to follow, on account of the peculiar literary stvie 
in which they arc presented. On one page, for instance, there are as many as cieht 
rhetorical questions, and on another no fewer than eight sentences or word's enclosed 
within brackets after the manner of staje asides. 


A Manual of Practical X-ray Work. Bv .Ton.v .Alcin. M.B.. Ch.B.. B.Sc., in collaboration 
with Sir .-\.ncnin.\LD Reid, Iv.B.E., C..M.G., .M.R.C.S., L.R.C.P.. and F. .1. Harlow, 
B..Sc.. F.lnst. R., -A.R.C.Sc. Third edition of the ^lanual by --IjiTRrR and Muir. Roj-al 
Svo. Pp. 324 X, with 4oG illustrations. 1024. London : IVm. Heinemann Ltd. 
his. Gd. net. 


Tins book was first published under the joint names of Drs. .Arthur and Aluir. Of 
the present edition the authors' names and qualifications are a sufficient guarantee 
of the quality of the work. Aluch of the thoroughly practical side of the publication 
is traceable to the great experience of the late Sir .Archibald D. Reid, and no doubt 
many of the illustrations are the outcome of the work he carried on throughout the 
years of his active life. Dr. Harlow is probably largely responsible for the physical 
and technical sections of the volume, and this part of the work can be confidently 
recommended as a guide to the student and the beginner in radiography. Dr. Muir 
has had a large technical c.xperience from which he has draim freely to make the 
book a thoroughly practical and reliable guide. Nearly half the volume — ^the first 
eight chapters — is devoted to a general consideration of the subject, and contains 
descriptions of modern apjiaratus, information regarding the use of X-ray installa- 
tions. and the technique of the subject. The important section on photographic 
teclmique is full of useful information. Stereoscopy is adequately dealt with. These 
chapters are admirably illustrated. 

The chapter devoted to normal radiography is carefidly dealt with, many useful 
diagrams are incorjiorated, and each has a teaching value. The development of the 
bones is fully discussed : tliis difficult yet interesting study being worthy of all the 
care which has been besto\ved upon it. The student reading for an examination 
in radiology would be well adNused to study this subject carefully. 

.A. consideration of the morbid conditions of the several systems is next elabor- 
ately dealt with, many valuable skiagrams are shown to elucidate difficult points 
in diagnosis, and the differential diagnosis of the various diseases is satisfactonb 


given. 


The book on the whole should prove to be of value to beginners in radioIog> 
the advanced worker will not fail to find in its pages much valuable informa ion. 
No attempt has been made to deal rvith the treatment side of radiology, 
the title might lead the reader to look for some information on the subject. - 
work deals exclusively with radiography, and as such must supply a want on i 

part of beginners. i • i * nrlnrd • 

The illustrations of skiagrams, though instructive, are not up to a liigli s a . ’ 

this no doubt may be due in part to loss of detail in reproduction ; m future c i 
we mav look for an improvement in this respect. .... . ..raccmml 

AA'e can confidentlv recommend the work to all radiologists, and pr ^ 
men who are interested in the subject. The practising yffiysician an 
find in its pages much useful information regarding the 
of the various systems with wliich they deal : we would partmu a 
for their consideration the chapters on the diseases of the chest t 
and the urinarv svstems. Obstetricians will find useful mforni^i 
use of X rays in their specialty in the short chapter on radiology m obstetric- 
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St. Bartholometp's Hospital Beports. Vol. LVII. I’arl I. -Itn. I’|). !•!. illii‘>tral((I. 
1924. London : .John Murray. 10s. fid. net. 

This would be rendered delightful if for no other reason than that it eontains a 
picture of Smithfield Market in 1830. which as a reproduction of the best kind docs 
oreat credit to the House of Murray who reproduced it. II. ^V. . eontrihiitc.s a 

siTupathctic biography of Harrison Cripps. and docs not stoop to spoil his material 
by omitting to mention the faults which he. in common with other men of his 
strength of character and confidence, jiossc.s.scd. Keynes' article on " 'i'wenty- 
one Cases of Actinomycosis " is of a type which sucli reports seem to live on and 
perjretuate. It adds a small amount of fresh clinical material to a subject already 
fully dealt with, but breaks no new ground nor adds any suggestion of scientific 
value. AVe have read Dunhill's jiajicr on the parathyroids elsewhere. It is a 
well- worked -out study, and beautifully illustrated. 


ayi Introduction to Surgical Urology. By Wii.i.iam Kn'ov Ihwin*. AI.I). .-Vherrl., I.H.C.S. 
Edin., Hon. Casualty Oiit-paticnt Surgeon. St. I’aul's Hospital for fi’eiiitn-iiriiiary 
Diseases. Croum 8vo. I'p. 180 -y viii. 192:1. Loudon ; BalUere, Tindall A: Cox. 
7s. fid. net. 

Ix tliis hook the UTiter sets out to describe the main facts of genito-urinary surgery 
'in short compass'. Two chapters are devoted to anatomy anil the examination of 
the patient, seven to the chief genito-urinary symptoms, and one chapter to glandular 
hj'perplasia and malignant disease of the prostate. The plan of the hook is to group 
the diseases of the genito-urinary system under their most prominent .symptoms 
so as to make the diagnosis more easy. The result is somewhat confusing, for. under 
the heading of a symptom, the author drifts off to discuss the various methods of 
treatment of the medley of diseases that may cause it. ILTmaturia may he taken 
as an example. There is no real attempt to consider hxmaturia as a symptom and 
to track it to its source, and diagnose the cause. The author, after a few preliminary 
lines, plunges into a description of the diseases that liave hajinaturia as a symptom. 
The account of the diseases of the genito-urinary tract is sketchy and. in many 
diseases, inadequate. 

The book contains much information that will he useful to the general jirac- 
titioner, hut we doubt if it is presented in a form which he will readily assimilate. 


The Gall-hladder : Its Past. Present, and Puture. By .T. E. Swf.et, .-V.M., M.T'., 
Sc.D., Professor of Surgical Research, University of Pennsylvania. Medium 8vo. - Pp! 
39, illustrated. Paper Covers. Pliiladelphia ; J. B. Lipp'ineott Co. 


This is a reprint from Jnleriwlioiial Clinics of the Miitter Lecture delivered before 
the College of Physicians, Philadelphia, in December, 1923. In it are reviewed the 
writings of many other workers upon the subject. There is little that is new. and 
most of the novelty lies in the guess-work. The author concludes that "under 
normal conditions whatever passes into the .gall-bladder through the cvstic duct 
never passes out again through the cystic duct". The very slender evidence in 
lax our of this Anew rvill probably leave every reader unconA-inced. 

The elastic layer in the Avail of the gall-bladder attracts no attention, nor does 
the possible function of the A-iscus as a concentrator of the fluid Avitliin its caAntA’. 
Me are not ahvays quite sure of Dr. SAveet's meaning, for his use of the En-rlisli 

oTnremWr* A ®''Psliod. On page 2 he refers to - the longitudinal section 
of .in embry o of 2 mm. or between 3 and 4 Aveeks " and seems therefore to su-rcrest 

vhpn 1 shorter than a millimetre. He frequently uses the Avord 'tliMrA-' 

Avlien he means ‘hypothesis'. 

“ memorandum from the manairer of the 
Avc orA publishing company Avritten in the laiidatorv stvk Avhich 

Me are accustomed to see upon the paper covers of those cheaner and more I H 
ypes of noA'els displayed upon the railway bookstalls. 
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Orations and Addresses. By Sir John- BLANo-Surrox, President of the Roval College 
Pn England, Consulting Surgeon to tiie .Middlesex Hospital. Fcap. 4to 

Lui. lOs’^ fid William Heinemann (Medic.al Books) 


These orations and addresses liave already appeared in print, two of them in tlie 
pages of this Journal, but they are none the less welcome in this collected edition 
Bike all Sir John's writings, they read easily and are well illustrated. They rarnre 
from an attempt to e.xplain on natural grounds the miracles which led to the escape 
of the Israelites from the bondage of Egj-pt, to a study of the choroid ple.xuses of 
the brain. The most interesting is an account of the Aguarima Indians, their method 
of making shrunken mummified heads, and their habit of wearing ear plugs and 
labrets ,• the most brilliant is the Hunterian Oration delivered on the anniversary 
of John Hunter's birthday, February 14, 192S. There is a good index, and the 
illustrations arc well reproduced, but in consequence of these illustrations the weight 
of the book is out of proportion to its size. 


Guise! si Cretinizmulul In Romania (Goitre and Cretinism in Rumania), By Dn. Livio 

Campean’u, Edit. Instit. Art. Graf. ‘‘ Ardealui ” Cluj (Koloszvar, Klausenburg). Pp. 

190. 1924. 

This excellent little book is the outcome of much painstaking and valuable research 
on the part of the author, the head of the surgical clinic of the Universitj' of Cluj. 
Although written mainly in Rumanian, it contains a very full abstract of twenty- 
five pages in French, and the detailed statistical tables which occupy some sixty pages 
present no real dilficulty, even to those who have no knowledge of the former 
language. 

The book consists of three parts. The first deals with the detailed results of a 
systematic and e.xhaustive inquiry' by the author into the distribution and causation 
of goitre and cretinism in the whole country. Two maps illustrate this part of the 
subject. The second jiart is concerned mainly with the surgical treatment of goitre as 
carried out in the Cluj clinic under the direction of Professor lacobovici, chiefly in 
the years 1919-22, during which 122 cases of goitre %Yere operated upon. The 
%'arious kinds of goitre, the nature of the operations, and the results are all faithfully 
described with considerable and useful detail. 

Finally, there is a short account of some interesting experimental research work 
carried out by' the author upon dogs in which conditions of hypo- and hy'perthyroid- 
ism had been artificially' produced. There is also a useful bibliography' of eight 
pages, dealing mainly' W'ith recent papers in German, French, and English. 


Le Vie di Deflusso degli Asoessi Ossifluenti (The Course pursued by 

originating in Bone). By Dr. Sanzio Vacchelli. 8vo. Pp. 100, with 08 illustrat 
1923. Bologna : Licinio Cappelli. 


This book is an interesting study' of the paths traversed by the extending tu 
lous process originating in bone, whether of the spinal column, the pehos, le 
of the hip-, knee-, or shoulder-joints. It covers for the inost part ground ^ ^ ‘ • 
well know'n, but calls in aid the illuminating evidence of radiograms of • i 

and cavities delimited by' an opaque substance. The most satisfactory < * 

for this use is, the author finds, bicarbonate of bismuth in physiological sa me, 

it is almost non-to.xic. _ , , . j, mrt in 

He arrives at the conclusion that though gravity' undoubtedly pb ‘...pd • 

determining the spread, y'et it is by' no means such a path that is invaria y J 

that in certain iituations-for example, the mid-dorsal-an outward 
direction is frequent even in the absence of recumbency. ^ 

follow, because the initial focus in any' two given cases is exactly simila . 
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that the abscess resulting will cxtenrl by the same route : the spread is, in fuel, tliat 

of a tuberculous granuloma. , , ,i . . 

The most instructive descriptions and iIhislrat\ons arc perhaps those ubich 
relate to caries of the three or four upper ccrr-ical verfebne. anri to mediastinal 
abscesses: for even with the present-day practice of evacuating all tuberculous 
abscesses by aspiration, more accurate information as to the probable flistribiition 
of even the commonest of such lesions is desirable — and this book affords it. It 
is another of the admirable publications based on the rich clinical material of the 
Rizzoli Institute. 


Hjlntestino Crasso Prossimale (The Proximal lairgc Intestine). By Dr. .tiiiiioo 
.tloNT.vXAiu, Senior Medical Director of Radiology in the L'mberto I Hospital at .\ncona. 
Pp. 177, wtli 05 illustrations. 1924. Bologna : Licinio Capelli. 

This book deals with the radiologx- of the upper half of the large intestine. The 
author, who is a disciple of, and was formerly assistant to. Professor Riisi, follows 
the technique of the latter. On the day preceding tlic commencement of the exami- 
nation, the large intestine is cleared by simple cncmata. I’urgativcs arc .scarcely 
ex-er employed, as they influence unduly the motility of the intestine during the 
examination. The opaque enema used in the examination consists of 100 gmi. of 
sulphate of barium suspended in 400 c.c. of liquid. The barium suliihale must be 
veiy pure, since the addition of traces of chloride renders it dangeroii.sly toxic. 

' The first third of the book deals with the normal anatomy and phy.siology of 
the large intestine in relation to radiologx'. The second part deals xvith jiathology. 
The x-arious pathological conditions arc classified according to the symptoms wliich 
they produce. Successive chapters deal therefore xvith modifications of position, 
size, and shape of the intestine, xvith altcratioas in passix'c mobility, and xvith 
alterations in tone and motility. 

The author lays stress on the fact that normally the colonic contents arc i>ro- 
pelled by txvo series of mox-ements. One is x-erx- slow but continuous, and involve.s 
mainly the sacculi. The other is x'ery rapid and intermittent, occurring only at 
long interx'als (sex'eral hours). It is only during this latter mox-ement that cxtcnsix'c 
forxvard propulsion of intestinal contents takes place in the colon. 

The book is xvell printed on good paper, and the illustrations, nearly all of xvhich 
are radiograms, are good and clear. A bibliography of four pages deals xvith Italian, 
French, English, German, and American literature. There are indexes of authors 
and subjects. 


Le Parallsi Ishemlcbe (Ischsmic Paralysis). By Francesco de RAvrELE. Crown Svo. 

Pp. 388, xvith 74 illustrations. 1923. Bologna : Licinio CappcIIi. 

This x-olume is the third of the monographs published by the Rizzoli Institute, and. 
as Professor Putti says in his introdxiction, no one xx'ho xvishes to undertake the 
study of this important clinical and pathological chapter can afford to neglect it. 
The history, the etiologx', pathogenesis and physiological pathologx', symptoms and 
course, diagnosis, pathological anatomy, and treatment all receive due attention : 
there are records of 23 cases from the Institute, and full abstracts of 244 from the 
literature ; also records of the authors experimental studies and those of others. 

But when all is said, interesting and instructive as this industrious compilation 
certainly is, it must be admitted that with the best will in the xx'orld the author has 
not been able either to disentangle a clear-cut clinical entitv or to establish unequi- 
vocally Its pathologx-— or perhaps it should rather be said that fexv cases can be 
found to confom to, any definition, hoxvex-er carefully draxx-n, since isehamia as the 
sole and exclusix'e exciting process is as rare as the phoenix. 

De Raffele IS on the xvhole an advocate of a purelv mx'ogenous etiolotn- but 
his oxx-n and other clinical examples often have definite nerx'e-trunk lesion ’as a 
prominent feature. He adopts the ‘acute inflammatorx' ' explanation of the 
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initial phase, and a little disingenuously, adopts that definition of inflammation 

possible-is it?) whieh reeoneiles the flndiZS 
the absence of infection or infective agents. ’ 

In describing tlie histological changes in the muscle, the fibrous-substitution 
the action of histocytes the indications of regeneration, he notes the interesting 
point tliat no trace of /«//?/ degeneration is obsenmble. As regards treatment ol' 

forearm, he is, seemingly, an advocate of osteoplastic 
■shortening of the radius and ulna, but admits the possible advantages of tenoplasty 
in special eirciiinstances, and of course neglects neither mechanical nor physio- 
therapeutic accessories. He recognizes that his experimental re.sults must like 
those of others, be considered as negative. 

It^hilst the author lias not provided a final solution of the problems of ischicmie 
paralj-sis, lie has produced a compact and well-arranged monograph. 


A Manual of Surgical Handicraft and Physiotherapy. Vol. I. Bj- .T. Rexfuew 
White, JI.S. (N.Z.), F.R.C.S. (Eng.), Assistant Surgeon and Surgeon in Charge of the 
Orthopaidic Department, Dunedin University. Demy 8vo. Pp. 50G -f xxi, vitli 34-1 
illustrations. Dunedin. New Zealand : Coulls Somcr\'ille Wilkie Ltd. 

One cannot read hlr. Renfrew White's book without feeling astonished at the 
enormous amount of material that he has condensed in it, and at the tremendous 
care that he lias taken in collecting practical details of surgical methods. The first 
chapters on asepsis, anti.sepsis, and methods of sterilization present nothing out of 
the ordinary ; the next tivo on the use of antiseptics and on surgical materials are 
a compendium of details of all sorts of antiseptic solutions and their methods of use, 
and of the preparation and sterilization of all surgical materials. For e.xample, the 
preparation, liardening, chromicizing, and seven different methods of sterilization 
of catgut are described ; details of preparation of solutions, of all sorts of materials 
such as pastes, and of hypodermic and intramuscular injections, are all given. The 
illustrations of methods of bandaging appear to be the most practical that have j’et 
appeared in any text-book, and it would be hard to discover any part of the body 
the bandaging of whicli is not illustrated by two or three adequate metliods. Miicli 
care is given to instniction in the tying of knots and in the use of all kinds of 
ligatures and sutures, details of technique elaborated by nianj'' different surgeons 
all being included. 

Further chapters discuss preparations for operation, general operative tech- 
nique, and post-operative care, and there are small sections on the treatment of 
wounds and ulcers, sinuses, fistula;, etc. 

This first volume deals only with surgical handicrafts. It is a book wliich one 
may say is of such value that it should be in the hands of every surgeon and every 
theatre sister. There is scarcely anything likely to be wanted in theatre technique 
that cannot be found in it. Presumably the second volume will deal with physio- 
therapy, and it will be looked fonvard to in the hope that it will reach the same high 
standard as does the first volume. 


Care and Cure of Crippled Children. Part I, being a description of the 
Scheme for the Welfare of Crippled Children, by G. R. Girdeestose, 

Part II, being a Year-book of Hospitals, Schools, and other Institutions for 
Children, by Mrs. Hey Groves. With a foreword by Sir Robert Jones, Iv.B.L., e. . 
Demy 8vo. Pp. 88, with illustrations. 1924. Bristol ; John AVright & Sons nio. 
2s. 6d. net. 


The Central Committee for the Care of Cripples has set itself as it® 
problem the organization of the care of cripples throughout the , 

experience of military ortliopredic liospitals and of treatment clinics jic 

so clearly the importance of team work and of adequate after-care in ort 
surgery, that to lead on to a similar organization for the care of the civilian PP 
became the obvious line of development. 
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In this little book an outline sclicinc for .such orf;anization is set forth in con- 
siderable detail by Mr. Girdlcstone. The arranjicnicnt and orpuiiz-ntion of a central 
orthopedic hospital, and the co-ordination with it of clinic.s amoiintini: really to 
subsidiarv' out-patient dcpartnicnt.s, arc .set out in a way which is both convincin'! 
and practically helpful to those who wish to assist in extendin'! the orsani7-ation in 
parts of the countrs' where it is not yet in existence. The map of ICnL'land .showin>r 
the existing hospitals and clinics has far too few of its counties properK tilled ; it 
has many Targe blank .spaces where organized care of cri[iplc.s is at present entirely 
wanting." For example, with the exception of one hospital for tuberculous disease, 
the whole of the Eastern Counties is a blank, and IViltshirc. Dorscl.shire. .Somerset- 
shire. Devonshire, and Cornwall have no orthop.-cdic hospital or clinic at all. 

In the second section of the book Mrs. Hey Groves has collected facts about 
hospital schools and other institutions for crippled children which arc at present in 
existence, i\'ith brief historical notes about them. In some of these the historj' 
given is both helpful and fascinating ; for example, the .Shropshire Orthop.Tdic 
Hospital was founded in WOO and then held only four girls and four boys, an old 
house, formerly a ladies' school, being utilized. .At the iircscnt time it has :}30 beds 
and a vearly expenditure of over g-tti.OOO- No doubt the history' of many* of the 
other institutions would be just as convincing if it were told. 

The book is a small one. and should be in the hands of everyone who is interested 
in the crippled child. By a study of it. not only is it possible to help to organize 
treatment on the right lines, but it is also possible to know what parts of the country- 
are particularly in need of organization, so that those who have the desire to do 
something may choose the district for Avhich they can work. 


Cancer Research at the Middlesex Hospital, 1900-1924 : Retrospect and Prospect. 
Compiled by Members of the Staff of the Hospital and .Medical .School. Edited li.v 
W. Sampson H.indlcv, Jf.S., F.R.C.S. Demy 8vo. Pp. 00, 1924. London : .Tohn 

Murray. 3s. Od. 

This small book sets forth in popular form the work that has been done at the 
^liddlese.x Hospital in the investigation of cancer. It is uTitten not for the scientific 
worker but for the general reader, appealing to him for .support. The task is admir- 
ably carried out, and the book calculated to give the general public a true conception 
of the problems and difficulties of cancer re.search, and what has been done by workers 
in this field at the iMiddlese.x Hospital. 


Cancer du Rectum. By Professors .Andri; A. Ciiaukr and Hknt.i Mondoi:. Roval 8vo. 

Pp. (iOl, mth 105 illustrations. 1924. Paris: Octave Doin, 40 francs. 

Tnis is one of several volumes dealing with cancer of different organs and regions 
of the body which are being published under the editorship of Professors Hartmann 
and Berard. The authors have dix-ided the book into txvo parts, the one dealin" 
with carcinomata and the other with sarcomata. ” 

Two tyjies of carcinomata are met with, the squamous-cell carcinoma at the 
anus or m the lower part of the anal canal, and the adenocarcinoma in the rectum 
proper. Three xaneties of the adenocarcinoma are described, namely, the panil- 
hferous the infiltrating, and the colloid. These gron-ths are met with (1) below the 

betL^en t r b^wecn the levator and tlie peritoneal reflection, and 

of H. ^ .P'^ritoneum and the rectosigmoidal junction. .So far as the ex-perience 

of the authors is concerned, the commonest site is the anterior wall of the bowel 
n our expeneiwe the distance of the growth from the anal verge appears to influence 

Sron-th involves either the anal cTaror the lower 
1 art of the ampulla, tlie antenor wall is most commonly affected • when the 'n-ou-tli 
.ituatcd m the upper part of the ampulla, the postero-lateral wall of the bmvel is 
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HSiiallj- affected : and lastly, when the rectosigmoidal junction is the starting-point 
01 tile disease, the avJioIc circumference is generally involved. 

In the chapter on pathological anatomy the extramural lymphatic channels 
by which cancer cells, detached from the original grmvth, are carried to distant 
parts, arc well described. The authors have found from repeated dissection of 
specirnens that the group of anorectal glands situated at the bifureation of the 
superior liaimorrhoidal artery are invariably invaded, even when the primary grmvth 
is in a comparatively early stage of development. They also point out that spread 
in the extramural tissues takes place chiefly in an upward direction along the line 
of the superior haimorrhoidal and the inferior mesenteric vessels, and thence towards 
tJie median aortic lymphatic glands situated near the origin of the inferior mesenteric 
arterj'. They have not been able to ascertain that spread occurs to any marked 
extent in the lateral or in the inferior lymphatic areas, and therefore do not regard 
the tissues through which these lymphatics pass as liable to be invaded in the 
majority of instances. AVe are surjirised that they have not encountered metastatic 
deposits in the tissues of these 13’mphatic areas during the performance of operations, 
because, when discussing operability, thej’' state that the onlj”^ contra-indications to 
operation are general dissemination and involvement of the ureters and the urinary 
bladder. Consequentlj’- thev’' must have performed operations in cases in which 
extramural extension of the disease was fairlj' well advanced. 'We have repeatedly 
observed metastases in the substance of the levatores ani in cases in which the 
primarj' growth had not penetrated tlic entire thickness of the rectal wall, and have 
detected microscopical foci in the ischiorectal fat as the result of the sj^stematic 
examination of specimens removed by operation. 

AVe do not agree with the authors in their belief that the chief path by which 
the spread of cancer of the rectum takes place is in the submucous tissue. Recent 
observations upon this point conclusivelj'' prove that spread in the submucous tissue 
is very limited, and does not extend more tlian a few lines either above or below 
the macroscopical margin of the primary growth. In support of this view we may 
also say that we do not know of a museum specimen showing a submucous metastasis 
among the numerous e.xamplcs of rectal cancer. 

AAiien discussing the imjjlication of extramural lymphatic glands, attention is 
riglitly drawn to the fact that enlargement of glands does not necessarily imply 
invasion by cancer cells, because the enlargement ma}' be due entirelj' to inflam- 
matory conditions associated Avith the septic nature of tlie cancerous ulcer. 

Tlie chapter dealing with the symptomatology of the successive stages of a 
cancerous groAvth is particularly good, attention being drawn to the importance ot 
recognizing early symiptoms before the disease has progressed bej’ond the stage 0 


operabilitJ^ j r t t 

The major part of the book is dcA^oted to the consideration of methods ot trea - 
ment. It is pointed out that the treatment of cancer of the rectum is purelj 
surgical, and that medical measures are of little avail. For cases that have passcc 
bej'ond the stage of operability, the establishment of an artificial anus 
Left iliac colostomy is the method of choice unless the pelvic colon is so distcn e 
that it is impossible to withdraw' from the abdomen a loop of sufficient size to ercn 
an efficient spur. In such instances the authors regard crccostomy as ic 
procedure. There is no mention of the possibilities of transverse colostomj ” 
these circumstances. After describing in detail all of the operative procc 
have been advocated for the removal of the cancerous rectum, ^ • „i 

that the most radical removal is that effected by the combined abdominop * 
route, as by this means alone can the tissues involved by the upwarc sprea ^ 

disease be eradicated. The question as to Avhether the internal iliac ar i- 
be ligatured, as a preliminary step in the abdominoperineal opera ion, 
at considerable length, and tlie method of applj'ing the ligature 1 t],c 

AVe think that ligature of these arteries is an iinnecesp^' ^^mdle hTmo'rrlioidal, 
only arterj' that supplies the rectum from that source is the m'd ® jpg 

Avhich is usually so small that it seldom requires a aJ,ti,ors 'draw 

operation mortality follow'ing the abdominoperineal method, 
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■ittpntion to the fact that. aUl\ou!:h fonucrly the mortality nite was as hiph as 
50 per ccu\! it has now been reduce,! to about 17 per cent, ' he j;: ; 

estimated at -0 per cent which is vastly superior to that shown by any other ' >etl> '<1- 
The remainder of the hook is devoted to consideration of the sarcomata that 
are met with in the rectum. These are divided into the melanotic and the non- 

melanotic. The histological appearances are fully dcscrihed. 1 he treatmen recom- 
mended is avide removal whenever possible. i.nok- and 

We congratulate the authors on having produced an tMdknf ' 

consider that their aacws on the subject admirably express present-day knon ledge of 
the pathologj’ and surgeia’ of cancer of the rectum. 


Tuberkulose der Knoehen und Gelenke. lly Piiore.ssoii K. Oiaii.ixKiat, C' r 

.Surgie.al Clinic at Hanihurg-llarmbcek. Quarto. Pp. -tO.'i. with figures in the te. 1. 

1924. Berlin : Urban & Schwarzenherg. SK*. 

This is a book of moderate size, well illustrated and interestingly written. 1 he 
various phases of the subject arc dealt irith in due jiroportion. except that there is 
but little description of surgical operations or technitpie. -As regards ctiolo^’. the 
author considers that infection is chiefly by w.ay of the air and the tiinsils. 1 iihcr- 
culous affection of bones and joints is described as a general disease with loeal mani- 
festations. Prominent importance is given to light treatment both by the sun anrl 
artificial radiation. In the treatment of special lesions, the book gives a good aceoiinl 
of plaster splinting, but is rather scanty in regard to other methods. 


Etudes ruedico-radio-chirurgicales sur le Duodenum. By Pir.imr. nuv.M., .Intx- 
Cii.viu.es Rouz, and Henui Beci.uri;. Medium 8vo, Pp. 2(!f. with 127 illustrations. 
1924. Paris : .Masson et Cie. .S.l fr. 


The study of affections of the duodenum apart from duodenal ulcer is of compara- 
tively recent date. In this monograph the three authors, a surgeon, a physician, 
and a radiographer, have worked in close collaboration, so that the utmost has been 
done to correlate the general clinical picture and the X-ray observations with the 
conditions found on the operating table. 

The first section deals with the changes which occur in the duodenum in the 
presence of gall-stones, ^^^len there is accompanvong periduodenitis, deformations 
of the bulb occur which defy classification, owing to their irregularity. In a high 
proportion of cases they arc rendered evident only when serial radiographs arc taken, 
and only with the most painstaking care on the part of the radiographer. The 
impression of the gall-bladder upon the duodenum cap shadow described by George 
and Leonard is confirmed by the authors, but is not regarded as pathognomonic, 
since they find that a similar concavity in the shadow may occur with distention 
of the hepatic flexure of the colon. A new sign they describe is the retraction 
posteriorly of the pyloroduodenal segment seen only in oblicpie or lateral views. 
The interesting observation is made that after cholecysteetomy irregularity in the 
duodenal shadow is almost the rule, as the result of adhesions, yet in many cases 
there are no svTnptoms. Sometimes, however, stenosis is so great as to rcQuire 
gastrojejunostomy for its relief. 

An important section of the book deals with that curious condition named by 
the authors ‘essential stenosing periduodenitis '. This is a verv definite clinical 
condition found at operation, and presents great problems in treatment. It is svs- 
tcmatically described here and cases are quoted. The clinical features are but vague, 
and consist largely of debility and neurasthenia, perhaps with attacks of pain which 
simulate duodenal ulcer or biliary colic, so that diagnosis rests solelv upon the 
recognition of the condition of the duodemun by repeated radiographv. ' One leaves 
this chapter of the book with a feeling of disappointment which cannot be dispelled, 
• d IS reminded of the early work on the surgical treatment of visceroptosis. Yet 
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no surgeon sliould neglect to read this verj^ valuable account of a patholotricjil coiitii 
tion of which so little is kno^ra. 

A very good account is given of obstruction of the third part of the duodenum 
by the superior mesenteric artery. The cases appear to be more common in Duval’s 
practice than they are in this country. Here, too, further knowledge of the patliolot-v 
of the condition seems necessary before treatment can become standardized. 

There is a very good section on the X-ray appearances of duodenal ulceration, 
and the book is completed by a discussion of duodenal intoxication due to chronic 
stenosis, a clinpter well u'orth perusal. 


A Descriptive Atlas of Radlofirraphs of the Bones and Joints. By A. P. Behtwisti,!;, 
iM.B., Ch.B., Resident Surgical Ollicer, General Infirmary, Leeds. ' Crown -Ito. Pp. ins 
-j- xii% with ;100 radiographs. Bristol : .Tolin IVright & Sons Ltd. 17s. Cd. net. 

Tins book is a 'collection of radiographs of the normal bones and joints and of 
their diseases and injuries. A unique feature is the manner in which the outline 
of the soft parts is sliown as a silhouette. This method considerably enliance.s the 
appearance and usefulness of the skiagrams ; it brings out well, for instance, the 
‘dinner fork' deformity of a Colics' fracture or the flattening of the shoulder in a 
dislocation of this joint, these features being hardly visible in the usual radiograph. 

The Atlas consists of six parts ; the first illustrates the usefulness and method 
of making silhouette radiographs, the second being a comprehensive series of skia- 
grams of normal bones and epiphyses. A most useful feature of this part is the 
collection of radiographs of the principal joints showing their epiphyses at variou-s 
ages. The third part is a very complete series of fractures of bones ; the fourth 
depicts diseases of bones ; whilst the fifth shows the injuries and diseases of joints. 
The sixth part is an interesting collection of miscellaneous skiagrams. There is a 
brief but adequate description of each radiograph. 

This book will be found most useful in surgical practice for the comparison of 
skiagrams whose interpretation is difficult. For the sake of completeness, it is a 
pity that no skiagrams of the normal spine between the upper dorsal and the sacral 
vertebrae are given, nor are any diseases or injuries of the spine portrayed. 

The radiographs are all excellent, and the publishers are to be congratulated 
on the way in which thej' have been conveyed to paper. 


Jahresberioht ii. d. gesainte Chirurgie. 27tli year of publication. Review of 1921. 

Pp. 989 + xvi. 1924. Berlin : Julius Springer. |16.40. 

This well-known review and epitome has now again reached its pre-war standard 
of excellence. The careful way in which the references are arranged and indexed 
and the general completeness is a wonderful evidence of great labour and careful 
co-operation of many workers. tVhen it is mentioned that no feiver than 030 papers 
dealing with the subject of Roentgen rays are quoted with titles and translation oi 
the title and reference, together with a general critical introduction to this matter, 
and that all other subjects are dealt with in due proportion, the size and eompletcne.ss 
of this undertaking will be realized. 


Die Verhiitung des Knlekfusses und des Knickplattfusse.s. By Da. Auol^^i 
Weinekt, Chief Surgeon to the hlunicipal Hospital at Sudeberg-J/agdeburg. 1 p. — 
with 2.3 figures in the text. 1923. Berlin : Julius Springer. 

A DEMONSTRATION that talipcs valgus and flat-foot may be treated by raising the 
inner edge of the sole and heel of the boot, with a method of measuring the an.je 
of deformity and correction. 
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material upon wliicli it is to act, not 01115’^ in respect to its form but also as 
to Its temper, and the ‘stuff’ of which it is made. It ought to be made of 
very fine steel, tempered so as to prevent brittleness or too great softness.. 
If It be brittle it may leave a portion of metal in the tissues ; if too soft it 
will turn and curl up at the edge ; of the two evils the latter is the less. 

“ I have had several sets of instruments manufactured for me, but the 
most trustworthy and satisfactory have been made by j\Ir. Macdonald, who 
put himself to some trouble to cany out mj’- instructions concerning them 
and also in detennining the exact temper necessary. As the latter is a'niatter 
of considerable importance the particulars arrived at may be mentioned in 
a couple of sentences. They were made from Stubbs’ finest five-eiglitlis steel, 
forged at a low heat; tempered bj'- raising the instrument to a cherry-red 
heat, dipping it into oil and then plunging it into water until cold ; next 
polished, and about an inch of the chisel, measuring from its cutting edge, 
having its temioer drawn back bj'^ raising it to a copper-}mllow colour with 
pui’ifie spots (probably a temperature of 550 ° Fahr.). In these instruments 
onl}'' a small portion of the chisel, embracing the cutting edge, is raised to a 
great degree of hardness ; the remainder of the blade is comparatively soft, 
so as to a^mid the possibility of snapping. Though this is applicable to all 
chisels, it is particularly so to the finest, especiallj' when used in cases where 
the bone is very thick and the instrument has to be deeply inserted. A 
good material for testing the edge of the instrument is the hough-bone of an 
ox. If one finds that the instrument will neither turn nor chip in penetrating 
such a bone, it may be concluded that it is well-suited for cutting any human 
bone. These instruments stood this test. I have found them to possess the 
qualities of great hardness combined with toughness, and hitherto, although 
used on some veiy hard and dense human bones, they have neither turned 


nor chipped. The handle and the blade form one piece. The handle is 
octagonal, and I prefer it to the oval or cylindrical, as it gives a better gri]), 
and enables the operator to detect more readily any deviation which the 
instrument may assume. The top of the chisel is furnished with a rounded 
projecting head against which the thumb of the operator rests as he steadies 
the instrument ; it also serves as a support whereb)^ the instrument may be 
gentlj'^ levered out of the section. The figures 1 and 2 are placed near the 
head on the surfaces which correspond to the thickness of the blade in order 
that thej^ may serve as a means of distinction when the blade is obscured 
in the tissues. The borders of the blade are marked with half inches, the 
figures being extremely light. ■ The figures point out the depth to which the 
instrument has penetrated and thus serve as a guide. The}' are finely polished, 
not for appearance, but because the finer the surface the less ojipoi’tunit} 
■will organic matter have of becoming adherent and afterwards decomposing. 

“ Noiv although there is nothing new' in the principle on which this instru- 
ment is formed, yet its exact counterpart cannot be found out of surgers , 
and, though clearly of the chisel order,, it has sufficient individuality to ena i c 
it to take a distinctive name. As the blade in shape resembles somew la a 
transverse section of the blade of a pocket knife, and as it cuts muc ^ 
same wav it might be described as a knife for cutting bone ; or, to emp o} 
I Tingle W ,ri.ioh ,vould at OMe distinguish it from the ord.nar.v clescl 
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and at tlic sniiu' lime ho nioro onplioinisf ic lf> :i paliontV car. il miiilit ho called 
an osteotome." — ami .an ostcdtomo il has remained to this d.ay. 

“In operalinLT. the se.alpel is introdiieed .at once to the hone and a lonei- 
tiuiinal incision is ni.ade a little loneer than the hre.adlh of the inslnmienf. 
Tlironeli this wound the osteotome is iidrodinaal lonj.dlndin.ally nnlil it comes 
in contact with the hone wluai it is turned I ranssersely. . . . ^Vhen the 
operator thinks the hone has htaai siillieiiaitly divided, the oslef)tome is Laid 
aside, a sj)onee s.alnnded in 1 in Id <-.arholi/.ed \\.al(a‘y solution is placed over 
the woimd. the snrueon Inddini; this in one hand ijrasps the lind) lower down 
and jrives il a (piiek jerk inw.ards. wlnai the hone will sn.ap or hend as the 
case may he. The elastic welihiii" placed on the liinh ])rior to the operation 
to restrain the (ait.aneons hleedini; is now remosed. .\s soon .as the vasiailaritv 
of the limh has he(ai restored .a pad of ".anze is |)l,aeed o\-er the wound and 
the s])lint a])plied." 

The whole aecjnint. which .appe.ars .as .a elinie.al leelnre on antiseptic 
osteotomy delivered at the (Jlasijow Itoy.al Inlirmarv in the Ihitish Maliral 
Journal. 1.S70. i. (;.■>(; -.S. is <if extnane inl(a'esl if il he rcancanhered that 
the leetnre was delivered in tin; c-arly sprint of 1.S7'). It shows that 
^lacewcn had invented and perfected the operation of linear osteotomy which 
he had performed for the first lime less than a year before. It shows, loo. 
that he had grasped the lii-st principles of aseptic snrgcay. for he caused his 
newly invented instrument for (adting hone to he forged m .a single piece anrl 
to he highly jrolished. when other snrgeons were still using hone-hnndled 
scalpels and wooden-handled chisels, 'I'he inlhuaiee of Lister is visible in 
the clastic webbing applied to arrest raitaneons bleeding as well as in the 
use of a sponge wnmg ont of earholie lotion. 

SirYilliam Macewen was horn in the Island of Hide on .inne 22. ISts. 
tie voungest son of .lolm Macewen who had been in hiisiness at Rothesay 
nn Mas afterwards master of the “ Hreadalhane ". a yacht employed during 
le summer months to carry Free-ehnreli Ministers to and from the islands of 
le Mest Coast of .Scotland. lie graduated at tlic I'niversity of Glasgow 
^ 809, served as resident at the Roval Inlirmarv. and in 1S70 became 
superintendent of the Bch idcrc Fever Ilospilal. He soon resigned the post, 
niilll”*' until his interest had been aroused in the cerebral eoniplications of 
Rol tlisease, an interest which ivas further fostered by Dr. Alexander 

as l^Jiysiciaii Superintendent of the Parochial Hospital. Acting 

he^ practitioner, as a parochial medical officer, and as a police surgeon, 

to th*^ 'uipressed his fellow-citizens that he was appointed Fisiting Surgeon 

tills n in 1877 at the tniusually carlj' age of 29. He held 

the U • 1892, ivheii he ivas appointed Regius I’rofessor of Surgeiy in 

Surgeon to the AVestern Infirmary. 

ut the acted as Consulting Surgeon to the Xa\y, he operated 

and carriT^* ** Blount Stuart, and he took a gi-eat part in establishing 
uud Soldiers Hrincess Louise Scottish Hospital for Limbless Sailors 

reeeii-ed decorated C,B. for these sendees, having already 

>u 1923 he^flT'i^^'^ knighthood in 1902. In 1S95 he was elected F.R.S. ; 
and earlier in tl uf'fice of President of the British Medical Association, 


same jmar he was President of the International Society 
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of Medicine in suecession to Dr. W. W. Keen, of Philadelphia. He died of 
pneumonia with all his faeulties unimpaired on IMarch 24, 1924, shortly 
after his return home from a visit to Australia, New Zealand, and the United 
States of America. 

Tall, lithe, and handsome, IMacewen’s personal appearance rvas as striking 
as his mind was above the average. He maj’^ be placed amongst the greatest 
of the British surgeons not only of his own generation but perhaps of all 
time, both for originalitj^ of thought and for the way in which he carried 
his ideas into action. He was equally gi’eat as a pioneer in cerebral surgery, 
in the surgerj'^ of the lung, in the surgery of bone, and in those experimental 
brairches of natural history to which he applied his leisure hours. He was 
fortunate in the time of his birth, for during the most impressionable years 
of his life. Lister rvas revolutionizing his branch of the profession, and the 
science of bacteriolog}'' was being developed. He saw the advantages of 
both ; adopted the one with modifications of his own, and made full use of 
the other. 

The portrait is copied by permission from a photograph by IMessrs. 
T. & R. Annan & Sons, Glasgow. 
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ACUTE ‘GENERAL’ PERITONITIS AND ITS TREATMENT. 

By AV. SAMPSOK IIAXDLFA’, Losnox. 

(Bcin<< a Huulcrion lecture dclirereil ficforc the liatjnl Cotlrgc oj Siirgcnus of hi)"I(»ii! 

^ on Fehntary 12, li)21.) 

Though some of my conclusions may fincl a ivitlcr ajiplication. I shall deal 
in this lecture ivitli pei'itonitis of a])pcndical origin, by far the most common 
variety in the experience of the general surgeon. 

The expression ‘acute general peritonitis’ is well understood clinically, 
as imphnng an unlocalizcd, spreading, suppurative jieritoiiitis of grave import, 
unlimited by adhesions, and ]n-odueing characteristic clinical signs, csiiccially 
a distended, tender, rigid abdomen, irith a ra])idly rising pulse and a falling 
temperature, repeated vomiting becoming effortless in character, and cessation 
of the passage of flatus and fscces. So-called general peritonitis follmving 
appendicitis is very rarely universal : indeed in a twenty years’ cxiieriencc I 
can only recall one case in which the whole peritoneum was affected. This 
was in a boy of ten who presented no signs of obstruction and made a rajiid 
recovery after simple drainage with removal of the appendix. The infective 
organisms were not sufficiently virulent to extend into and jjaralyse the 
intestinal muscle, although abundance of pus was present througliont the 
abdomen, even up to the dome of the diaphragm. This case incidentally 
helps to show that, apart from oljstruction, peritonitis is not necessarily a 
lethal condition — a i)oint to which I shall return. 

There are few subjects in which surgery has made greater strides within 
lirdug memory than in the treatment of jieritonitis. Uluch is owing to the 
labours of Mickulicz, Lawson Tait, J. D. Malcolm, Treves, and others. Taking 
the last twenty years, the work of Dudgeon and Sargent on the pathological 
side, and of J. B, Murphy on the therapeutic side, is of outstanding imjjor- 
taiice. Murphy recommended removal of the septic focus if jmssible, drainage 
of the peritoneum by way of the pelvis, continuous administration by the 
rectiun of saline infusion in large amounts, and the Fowler jmsition during 
convalescence. Using these methods, Murphy was able to jiroduce a series 
of 49 cases of progressive free peritonitis with only 2 deaths. The genci'al 
adoption of his methods has greatly lowered the mortality, and, as was said 
by Air. H. AT. Carson in a recent address, they have robbed peritonitis of 
half its teirors. ■ Alurphy s methods failed, howe\'cr. to recognize, or at anv 
rate to recognize fully, the importance of the intestinal paralysis which 
accompanies the severer forms of peritonitis. Though the Alurphy methods, 
as Carson estimates, have lowered the mortality by 20 per cent, the residual 
mortality remains a considerable one (according to Gerster, 14 per cent), and 


* H. U . C.\I!S0.N-, •• TIic Evolution of the Atodem Treatment of Septic Peritonitis ” 

Lancet, 1923, Hat- 19. ’ 

\ OL, XII. — MO. 4/. - on 
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this is the case even when they are supplemented by the administration of 
pituitrin and eserine. Tlie use of these substances in combination is advo- 
cated on experimental grounds in a recent paper. 

Sir John Blaud-Sutton has recommended the intraperitoneal use of 
flavine solution (Browning) to arrest the spread of peritonitis, and experience 
has convinced me of its value. Several ounces of a 1-1000 solution may be 
introduced into the peritoneum without fear of toxic effects. 

There are cases, however, in which all these measures fail. In some 
instances of streptococcal peritonitis the infection is so intense — as in one case 
I met with — that within twelve hours of the onset of symptoms the hands 
and feet are cold, the pulse running, and the patient moribund. But certain 
cases in which the accepted treatment fails do not belong to this hopeless 
fulminating varietj'^ of peritonitis ; there is another group of cases, fortunately 
not common, which progress more slowly to a fatal issue, in spite of the most 
energetic treatment on accepted lines. It is to these exclusively I would ask 
attention in this paper, for they are cases frequently abandoned to a fate 
which seems inevitable, but which is in fact avoidable. The surgeon folds his 
hands instead of re-opening his insti'ument bag. He is flaccid with resigna- 
tion when he ought to be taut with resolve. The characteristic feature of 
these cases is the failure of treatment to produce anj'^ action of the bowels, 
and they are djdng of intestinal obstruction. The surgeon’s passivity in sucli 
instances is often determined by the belief that paralysis affects the whole 
length of the bowel. This is not the case. The paralysis affects only certain 
portions, and it is amenable to treatment on the same lines as mechanical 
obstruction. Indeed, as j\Ir. Garnett Wright has insisted, the obstruction 
may be merely mechanical, that is to say, it may be a multiple kinking of 
intenselj'’ inflamed coils of bowel, glued together by plastic l}'mph. Perhaps 
more often it is due to an actual acute myositis of the inflamed bowel. 

It will be necessary to trace the course of events in a case where perfora- 
tion of the appendix determines the onset of an acute spreading peritonitis. 
In doing so I am not offering a fancy sketch, but a resume of my experience 
in the operating theatre built up into a composite picture. 

An area of the peritoneum of greater or less extent around the original 
septic focus is the first to be attacked. This zone of direct jreripheral spread 
is, however, usually a limited and unimportant one because it can drain. 
Wherever the original focus is situated, the fluid exudate from this aiea is 
carried by gravity to the bottom of the pelvic cardty. Here no drainage is 
available. The pelvis fills fi’om below upwards with turbid fluid, soon ecom 
ing purulent. The pelvic intestines are immersed in a bath of pus, anc tie 
peritoneal inflammation may soon extend to their muscular v al . ^ w} 
become intensely congested, oedematous, and thickened, and are usua } ^ con 
ti’acted rather than distended. In many cases, even at this 
their muscular power altogether, and if thej'^ are thus paralyse t le c inic< 
condition is that which I described in lOlA as ileus duplex. • O ten, lou e , 
it is not at so early a stage that intestinal obstruction is produce . 

The first stage of general peritonitis is, then, a pelvic pen om is. 


* Handuev, “Ileus Duplex”, Brif. Jour. Surg., 1015, iii, Id 
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infrequently, even now, adhesions may localize the innainmation. and a j)clvie 
iibsccss TCSVlltS* 

If. however, the inflammation remains unlocalizcd. the further course of 
events'is as follows. Pus fdls up the pelvis, and then extends as a rising flood 
among the suprapelvic intestines, inflaming and 
paralysing them, and producing a characteristic ..r— 

modification of the clinical aspect of the case. By ( 

this time, in almost all cases, and before the periton- 
itie flood has reached the level of the umbilicus, the i 

intestinal paralysis is complete in the lower districts j 

of the abdomen. From the moment when intestinal | , \ 


obstruction comes on, the case pursues a downhill 
course with increasing velocity, and the upper abdo- 
men becomes as distended as the hypogastric region. 
The main toxic factor has hitherto been absorjition 
from the peritoneal cavity, it is henceforth absorp- 
tion from the distended intestines. No doubt the 
peritonitis continues its upward spread, aided and 
accelerated by intestinal distention, but long before 
it becomes universal, and often before it has spread 
much above the level of the umbilicus, the patient 
dies — not of peritonitis but of intestinal obstruction. 

It is difficult formally to prove clinical state- 
ments based mainly upon observations made in the 
stress of emergency operations. It has been my 
custom to ascertain the condition of the upper 
abdomen either by passing upwards from the wound 
a sterile swab lield in forceps, or by looking up in t 
the cavity while the anterior abdominal wall is lift c 
away from the intestines by a right-angled retracto 
to which a vertical pull is applied. Even in 
‘general’ peritonitis I find that the e%'idence of 
inflammation rarelj^ extends above the umbilicus. 
The stomach and jejunum are distended if the case 
is a late one, but these and the other abdominal 
rdscera are not inflamed. Tlie vigorous and copious 
vomiting of the early stages of peritonitis shows that 
the stomach at any rate has not lost its peristaltic 
power, and the same is presumably true of the 
jejunum and the transverse colon. The fact that 
these r-iscera are essentially intact, though distended 
and embarrassed by obstruction lower dowr, forms 
the basis of successful treatment. In support of 
these observations I shall now give in some detail 



Fig. 278.— a niodian strip 
of the anterior parietal peri- 
toneum e.Ntonding from the 
pubes nearly to the ensiform 
cartilage. Belo^v is seen on 
the surface of the specimen 
a portion of the urachus. 
Tlie arro^r indicates the level 
of the umbilicus. 

Tlie figure shows below an 
intense peritonitis which 
gradually les.«ens iintih near 
the upper end of the strip, 
the peritoneum is almost 
normal. Tlie specimen forms 
a kind of ‘ Xiloraeter ’ of the 
rising peritonitic flood. 


an account of the last necropsy’" on a case of 
general peritonitis which I had the opportunity- of seeing. 

The patient, a girl, aged S, admitted four days after the onset of acute 
appendicitis, had in the interval been treated only by purgatives. Her pulse 
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was 140 and her condition barely justified a hast}^ operation. She died the 
following day. At the operation pus was found in the abdomen e-xtendiiw 
between the cods of intestine up to a level two inches below the umbilicus’ 
About twelve inches of ileum, l 3 dng at the bottom of the pelvis, were rrl„ed 
together witli lymph and dark purple in colour, with injected vessels and loss 
of serous lustre. 



Fig. 279. — ^The ciecuin and terminal portion of the i!e\nn. The cjecum and the short 
portion of ileum lying above the pelvic brim (A to C) are slightly congested but are not acutely 
jirflamed. No lymph is present on their surface. But the proximal ileum (A to S), uviich of 
course lay in the pelvis, is intensely congested, collapsed, cedcinatous, roughened, and covered 
with scattered patches of greenish lymph. 

A, Level of pelvic brim ; B, Prosimal portion of ileum ; c, Distal portion of crecum- 

Necropsy, Oct. 21, 1917.— The peritoneum of the anterior abdominal 
^Yall in. the suprapubic region was intenselj’’ inflamed and covered b}' necrotic 
een lymph in a thick layer. Higher up it showed intense congestion up to 
level about an inch below the umbilicus. Faint congestion extended to a 
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Fig. 2S0. — Tlie pelvic colon with the lowest portion of the suprapelvic colon- Tlie peUnc 
colon (A to B) is intensely inflamed, collapsed, and thickened by oedema. The snprapelvic 
colon (A to C), though consested, shows a relatively mild degree of peritonitis, and the 
intensity of the inflammation progressively decreases from the floor of the pelvis upwards. 

A, Level of pelvic brim ; B, Bottom o£ recto-uterine pouch ; A C, Proximal small portion 
of snprapelvic colon. 
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level two inches above the umbilicus. Careful inspection showed lympli 
on its surface tliree inclies higher than the le^'^el where congestion ceased 
{Fig. 278). The omentum was inflamed, but when it was raised there was no 
congestion of the upper coils of jejunum behind it, thougli thej^ were covered 
by pus and lymph. The upper small intestine was distended. All the small 
intestine belmv the umbilicus was intensely congested, bathed in pus, and 
covered rvith Ijnnph. 

The small intestine was now removed. Starting from the ileocsecal valve 
it was practically normal in colour for two inches. The next four and a half 
feet, representing the pelvic ileum, were intensely inflamed, coated with lymph 
in patches, collapsed, and thickened by oedema {Fig. 279). Congestion eased 
six feet above the ileocaecal valve. The upper eight feet of the small intes- 
tine (jejunum) were somewhat distended, but not thickened or oedematoiis. 
The upper large intestine rvas collapsed and for the most part congested. 
The pelvic colon, on the other hand, was congested, dusky, and thickened 
by oedema {Fig. 280). E^ddence of the relative freedom of the upper 
abdomen from inflammation is further afforded bj”^ the following observations. 
There was no lymph on the spleen. The liver showed no evidence of peri- 
tonitis except on the right renal impression, where a little lymph was present. 
The surface of the stomach was free from peritonitis. There was a trace of 
l 3 TOph on the diaphragm, but it was otherwise normal to the naked eye. 


So far I ma)’^ claim to have proved : (1) That general peritonitis begins 
n the pelvis and spreads graduallj^ upwards ; (2) That the patient dies before 
the peritonitis has become universal, and often before it has reached much 
above the umbilicus. 

What is the Cause of Death ? — Sargent and Maybury maintain that 
the terminal event in streptococcal cases is a septicremia, but I believe this 
is only true in the rai’est and most acute eases, and that nearly always the 
proximate cause of death in suppurative peritonitis is intestinal obstruction. 
The obstruction is a local not a general one. The fatal dose of poison is 
usually absorbed from the intestine above an obstruction and not from the 
peritoneal cavit^^ Sir Cuthbert Wallace laconicallj'’ stated in a recent discus- 
sion, “ If the bowels can be made to act. the patient recovers ; if they fail to 
act, he dies” — a fact which is conclusive as to the importance of obstruction, 
It is the predominant lethal factor in these cases. 

I have alreadj'’ shown that if peritonitis does not produce obstiuction i 
maj’’ become universal without being fatal. Later I shall produce evidence tia 
if obstruction is relieved, recovery’’ is the rule in cases otherwise inevitab y a a . 

Time of Onset of Obstruction. — The time of onset of obstruction '''aries 
much. It maj’ come on while peritonitis is still restricted to the pe ms (i eus 
duplex) ; it usualty supervenes in the hy'pogastric stage before t le pen om 
has reached the level of the umbilicus. . 

Position and Extent of Obstruction. — In pelvic 
obstruction, the paralysed segments of boAvel are (1) the pe vie coi s ° ’ 

and (2) the pelvic colon, hence the name ‘ileus duplex , indica mg le p _ 
of two obstructions, one in the small and one in the large intes ine. 
tonitis has spread up to the hjTrogastnc region before o s luc i 
more extensive and less defined tracts of the bowel are irovn 
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But as the inflammation does not extend above the umbdiciis, it is safe to 
assume that at any rate the stomaeh, jejummi, and transverse eolon still 
keep unimpaired their contractile power. 

There is evidence to show that the small intestine is first paralysed, and 
only later the pelvic colon. Sometimes, judging by the continued passage of 
small amounts of flatus in cases with clear symptoms of complete obstruction, 
only the small intestine is paralysed ; but it is never safe to assume that 
obstruction of the large intestine is absent. It may be added that after 
suitable treatment the large intestine recovers its peristaltic jiower earlier 
than the small intestine. 

Prevention of Peritonitis. — Turning from the pathological to the clinical 
aspects of the subject, it will be convenient here to say something about the 
prevention of peritonitis. The avoidance of delay in operating, of unnecessary 
transport of the patient, of purgatives, arc points that must be mentioned. 
At the operation it must be remembered that if peritonitis begins in the pelvis, 
pelvic drainage is the first essential towards its prevention. For many years 
• I have made it a rule in all cases of appendicitis where there has been delay 
in calling upon the surgeon, or where mid-line hypogastric rigidity, rectal 
tenderness, or pain in urination suggest pelvic involvement, to begin the 
operation by making a small median hypogastric incision and introducing a 
swab to the bottom of the rectovesical pouch. In a recent case I detected 
thus the earliest stage of pelvic peritonitis. The pelvic intestines appeared 
normal except for slight distention, and so, too, on withdrawal did the swab, 
until closer inspection showed on its under surface a yellowish stain, about the 
size of a shilling, of purulent fluid. A gangrenous appendi.x, surrounded by 
adhesions, was found at the brim of the pelvis. 

Those who adopt the rule of mid-line exploration and drainage of the 
pelvis for all cases of ajipendicitis not obviously early and well localized, will 
find collections of turbid fluid in the pelvic cavity with surprising frequency. 
In such cases, if the pelvis had not been drained, pelvic abscess or general 
peritonitis would have inevitably resulted. 

It may be objected that pelvic exploration involves a risk of infecting the 
pelvis. This is certainly the case if the exploration is made from a right iliac 
incision through which an inflamed appendix has been removed, and, moreover, 
it is not possible to drain the pelvis satisfactorily from a right iliac incision. 
If, however, the exploration is median and is the first step in the operation, 
the risk of infection is avoided. 

If the pelvis is found uninflamed and intact, the small In-pogastric incision 
is sutured before the inflamed appendix is removed tlu-ough a separate rif^ht 
iliac incision. ” 

Clinical Stages of PeritoniUs.— Turning now to the clinical stages of 
peritonitis, three stages are to be distinguished. 

1. Stage of Pelvic Peritonitis.—Along with pyrexia, quick pulse, and 
cutting, constant, pelvic pain, aggravated by occasional intestinal colic, this 
stage IS characterized by certain abdominal signs and certain signs obtained 
> vaginal or rectal examination. On abdominal examination there is found 
hypogastric distention and tenderness, but no abdominal rigidity is present 
except such as may be found in the immediate neighbourhood of the original 
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septic focus. On rectovaginal examination, tliere is acute tenderness and 
perhaps oedematous thickening of the rectovesical fold of peritoneum and 
thickening of the uterosacral ligaments. These signs inaj^ be found within 
the first few hours, e\’en though the primaiy focus, e.g., a perforated duodenal 
ulcer, is situated high up in the abdomen. Obstruction may or mav not 
supeiu'ene at this stage. If it does, the condition is that of ileus duplex which 
I described in 1914, and which is to be regarded as an early stage of a spreadino’ 
peritonitis. 

2. Stage of Hypogastric Peritonitis . — ^Inteinmning between the jjelvic 
stage and the typical or text-book stage of a spreading peritonitis is an 
intermediate stage which may be called hypogastric peritonitis, and to 
this I desire to direct particular attention. It is, I think, important that 
it should be fully recognized, for though it inevitably and rapidly passes into 
the third stage, it is amenable to treatment if 2 :)romptly recognized. Tlie 
2 )ulse tends to rise and the temperature to fall. The patient is obviously 
getting rapidl}’’ A^'orse, and is himself anxious and in extreme discomfort. 
Vomiting is vigorous and in considerable amounts up to two pints at not. 
very frequent intervals, differing entirely from the frequent effortless overflow 
of small quantities which occurs later. It ma)' or may not be offensive. 

On examining the abdomen, the characteristic feature is the presence of 
distention and rigidity, tenderness, and immobilit}' in its lower half, while 
above the umbilicus it is flat or only slightlj’^ distended, still soft, and only 
moderately tender. On paljration, a large, resonant, rounded swelling, almost 
as definite in its upper outline as the distended bladder and reaching about 
to the level of the umbilicus, can be felt in the hy])ogastric region. This 
swelling maj'" be called tlie ‘hjqjogastric football’, and is doubtless formed of 
distended small intestine coils more or less glued together. It affords pre- 
sumptive evidence of the presence of comjjlete obstruction in the small 
intestine. Throughout this stage, however, small quantities of flatus may in 
some cases be obtained bj’’ the use of turpentine enemata, eserine, and 
pituitrin, and on some occasions these remedies may j)roduce even at this 
stage co^rious evacuations, followed by the disappearance of the hypogastric 
swelling and the recovery of the jiatient, as in a recent case of ny own. 

The condition of the upper abdomen in hypogastric jieritonitis is rathci 
variable. It is not rigid, and still moves slightty with respiration. At first 
it is flat or only moderately distended, but the distention rajridly inci'eases, 
and the stretching of the muscles thus produced maj'^ be mistaken for genuine 


rigidit3n 

3. Terminal Stage . — ^The lypogastric stage of peritonitis is a short mie, 
passing tierha^rs withiir twentj’^-four hours into the terminal stage. m 
abdomen now becomes greatty and uniform^ distended, for er'cn the stonisc r 
has filled with foul fluid, atrd the distention extends along the sma in es me 
as far as its inflamed segment, which is now of considerable lengtr, 
the upward spread of the inflammation has bj" this time imore mos 
the ileum. Rigidity has extended to the region above the um r reus, 
stomach begins to share iir the muscular paralysis of the intes me, anc 
vomiting in consequence changes its character. It becomes j,j. 

effortless, and each time onty an ounce or two of foul-smel mg ui n 
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up. It is puvely mechanical and due to high pressure of Iluid and gas in Ihc 
stomach. This type of vomiting is exactly conipavahle to the escape of gastric 
cQuteuts fi'om the month which so often occurs alter death when jniticfaethe 
distention of the abdomen comes on. By the time this kind of vomiting 
sets in, the patient's condition is hopeless, 'llie signs hrielly arc those ol 
acute general peritonitis as described in the text-liooks— .slirimken face, ('old 
extrendties, running ])ulse. and subnormal tcinircratnre : and survival is to 
measured by hours. This stage might fitly be termed the ‘elinii'al })ielurc’ 
or hopeless stage. 

Treatment by Jejunostomy. — ^I’riorily in the sneeessful treatment of 
peritonitis with obstruction belongs to my eolleagnc. Victor Bouncy, whose 
pioneer work on the subject has received insullieient recognition. Its publica- 
tion in 1910 antedated my own independent work on parallel lines. Bonney 
advocated the treatment of paralytic ileus due to peritonitis by the operation 
of jejunostomy. The operation is applicable citlicr to the jiclvic or the hyiio- 
gastric stage of a peritonitis. It is an easy and a brief operation, making 
little demand on the patient’s vital powers, and this is a great advantage. 
In the cases for which Bonney used it, it was very successful, but they were 
mostly instances of mild peritoneal infection, or non-inllammatory jiaralysis. 
following operations for the removal of infected cancers of the ccrvi.v. Bven 
if it had been proved that the operation would be equally successful in the 
intense peritoneal inflammations following appendicitis, the objection in my 
opinion remains that not only docs jejunostomy necessitate a second ojreration 
within a fortnight for the resection of the jcjmnim. but that meantime, by 
reducing the available absorptive surface, it robs the patient of mneh-nceded 
fluid and nutriment at a time when he urgently requires all he can absorb. 

Treatment by Ileo- or Jejuno-colostomy combined with Caecostomy. — 
Jly own aim in the treatment has been to construct. abo\-e tlie ler'cl of tlic 
peritonitic flood, a complete emergency alimentary canal, providing a consider- 
able area of absoiptive surface. I have compared tliis policx' uith tliat of a 
man uliose house is iiir-aded by a rising flood. He must leave the ground floor 
and make temporary prox’ision on the first floor for all the ju-iniarv needs of 
life until the flood subsides. 

Treatment in the Pelvic Stage. — obstruction comes on in the pelvic 
stage of peritonitis (ileus duplex) and fails to yield to treatment, tile riglit 
course in my opinion is to do an ilcocfccostomy and to tie a catheter into the 
creciini. This method has proved uniformly successful in my liands, thoiurli 
in five earlier cases treated merely by appendectomy and )ieritoneal drainage 
four deaths occurred, and in seven cases treated by ileocolostoni)- alone five 
deaths took place. This stage is shown in Fig. 2S1 . 

Treatment in the Hypogastric Stage.~li obstruction occurs in the hypo- 
pstric stage of peritonitis, it must be assumed tliat the uliole of the ileum 
IS inflamed and paralysed, and probably also the sigmoid flexure and pelvic 
colon. Here my plan lias been to select a distended but uniiiflamed coil of 
the jejunum and to anastomose it either to the transi’erse colon or the ascend- 

which. A Paul’s tube is then tied into the cfecum 

-b-). 

During tlie last nine years, out of a large number of operations for acute 
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appendicitis, I ha^"e met with four cases of general peritonitis in tlie h)'po- 
gastric stage, all of them infections of the gravest type. In all of them the 
usual treatment of appendectomy, pelvic drainage, the Powler position, saline 
infusion, and the administration of escrine, pituitrin, and purgatives vas 
perseveringly tried. In all of them, nevertheless, the patient had readied a 



Fig 281. — Ileus duplex arisine from gangrenous P®*.V“ colon. Tlie 

is occupied by a pool of pus bathing f is ^Jch distended but 

last two inches of the ileum is normal. . it from the inflamed por- 

is neither paralysed nor inflamed. A fairly bHm. 

tion of the ileum. There is no peritonitis abme the pelvic o 


condition absolutely hopeless according to ,j,j abdomen was rc- 

Thev were all dealt with on the plan I have outlined. ,.,pidly 

IpeTed and a jejunocolostomy folloumd ^7 ^ 
as possible with a minimum of handling of the intestinal 
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In all four cases the operation was followed within fortv-cipht hours bv 
softening and subsidence of the abdomen, tlic cessation of vomitiiif' and the 
return of natural evacuations per anum. The peritonitis ceased to spread and 
the patient s general eondition rajiidly improved. In three of the eases com- 
plete reeovery oeeurred with s]iontaneous closure of the ea'cal fistula In the 



■aflamod to impai. their cootr^^Sne do not T;er™ffictent1y 

tonitis subsided anTnomiafUwel a”? although the peri 

IS upon the elinieal evidence of fh r 

«'« I rely in the main 
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to show that death in apjjendical peritonitis is reallj’^ due to intestinal obstruc- 
tion. Remo-\'e that factor and the patient recovers. The unsuccessful ease 
is the most instructive of all. It shows that if intestinal obstruction be 
averted, peritonitis as such is a recoverable disease, even if the peritoneal 
infection is so intense as to end in pyaemia. 

Tire treatment of these r'eiy acute cases of general peritonitis makes 
demands not only on the surgeon’s initiati^'e and technical skill, but on his 
moral courage and resolution. If the accepted methods fail to produce relief, 
the painful necessity of advising a second operation must be faced without 
delay. Only thus can a disaster be averted. 


ILLUSTRATIVE CASES. 


Case 1. — Miss H., age 30, had for some months complained of vague abdominal 
p.iin at intervals, but had not sought medical advice. 

On Dec. 29, 1015, she u’as taken ill with what was supposed to be a chill 
on the liver. She kept at her work, and did not consult a doctor. The following 
day vomiting began, and was repeated soon after she took a purgative. The abdo- 
minal pain, of a colick}’ character, was situated in the lower part of the abdomen. 
On Dec. 31, she went to town as usual, but was sick and ill, and the pain persisted. 
Jan. 1, she was worse, and was then first seen by Dr. A. J. Hogg, of Ealing. He 
found that she had general severe abdominal pain and tenderness, worse on the left 
side. There was little movement of the abdomen on breathing. The vomiting had 
been bilious, and the temperature was 100°, the pulse about 90. At G p.m. on the 
same day the pulse was quicker and the temperature higher. There was great pain 
in the lower part of the abdomen, and she lay on her back with her legs drawn up. 
On this day for the first time there was pain on micturition, and in the evening Dr. 
Hogg asked me to see her with him with a Anew to operation. About 10 p.m., when 
I sarv her, her pulse was 120, her colour good, and she did not appear to be in much 
distress. There was slight general abdominal distention, and the abdomen moved 
to a certain extent with respiration. There was no true abdominal rigidity. In the 
right iliac fossa an indefinite resistance could be felt. On peh’ic examination, there 
■was extreme tenderness in the region of the pouch of Douglas, with fixation of the 
uterus, thickening of the right uterosacral fold, and some resistance in the right 
broad ligament. The periods were regular, the last one having ceased a fortnight 
previously. The patient's statements as to the passage of flatus were rather vague, 
but she did not appear to have passed it more than once in the preeeding twenty- 
four hours. ■ -a f 

In view’ of the early’ colicky’^ hy'pogastric pain, of the signs on the right side o 
the pelvis, and of the pain on micturition, together with the absence of abdomma 
rigidity^ and the presence of resistance in the appendix region probably' due to swo en 
ileocolic glands, w’e arrived at the conclusion that the patient w’as suffering roni 
pelvic appendicitis. It 'was thought, in view’ of the continued vomiting, that in es 


tinal ob.rtruction was likely' to complicate the case. . 

First Operation. — Immediate operation was decided upon, and a me u 
hy'pogastric incision w’as made. On opening the peritoneum a certain 
clear fluid escaped. The omentum w’as adherent in the pelvis, and on 
it w'as found to be sloughing at its tip. The coils of small intestine, ''Hue i ‘ 
into view', W’ere rather congested, but had not lost their lustre, the pe i < 
packed off from the rest of the abdomen, and on passing the hand down ’ 

some ounces of thick pus escaped, and a mass w'as found w’hich, on ex rac lo , 1 , 
to be a sw'ollen and gangrenous appendix containing two large concre lo ' 
was superficial sloughing of a portion of the ciecum near ° , rather con- 

All the intestines in the low'er abdomen w’ere distended by flat ‘ , n„(.stcd 

o-ested, but there w’ere no areas of cedematous, collapsed, and P - ^nneared 
intestine such as are seen in ty'pical cases of ileus duplex. The con 
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to be -general paresis of tbe pelvic ami suprapelvic nitcstincs without any actual 
naralvfis and it seemed likclv that cscrinc and i)ituitar>- extract would maintain 
peristalsis in the damaged gut, but it appeared safer to tie a catlicter into tl'c ««nm 
and bring it out through the median wound. The pelvis was drained In tno lar„c 


.A.fter the operation the patient was placed in the Fowler position, saline uas 
administered subcutaneously to tJie extent of about six pints for the First Uventy- 
four hours, and injections of cscrinc salicylate were "iven cvcr>' six hours m order 
to produce intestinal contractions. The catheter, cither localise it \vas blocked, 
or because there ^ve^c no contractions in the intestine, did not act. lurpcntinc 
enemas were given, but onlv produced a little faieal-staincd lliiid. and no llatns jiassed 
per anum. A purgative failed to act, and forty-eight hours after the operation the 
condition of the patient was most alarming. The abdomen up to the umbilicus was 
rigid, hard, and tensely distended like a football. .Above tbc umbilicus tlic disten- 
tion was not so marked ; rigidity was absent, and there was some abdominal mor'cment 
with respiration. The pulse bad risen in freipiency. The patient was not sick, but 
was troubled bv constant feelings of nausea which made her unwilling to take 
nourishment. 


Secoxd Opebatiox. — Since I have never seen a patient recover from a similar 


condition of general peritonitis with complete obstruction, I told the friends that 
recovery was improbable in any circumstances, and certainly impossible unless 
something further was done. It appeared certain that the peritonitis bad extended 
as high as tbe level of the umbilicus, and that the whole of the iletim and the lower 
colon were suffering from paralysis, the result of the jicritonitis. The condition of 
the abdomen above the umbilicus showed, however, tliat the upper part of the small 
intestine — say, roughly, the whole of the jejunum — was still capable of nonual 
peristalsis. Thougli tlic ascending and descending colon were probably paraHiic, 
the transverse colon lying at the upper limit of the peritonitic area might be pre- 
sumed still to retain its contractile power. A lateral anastomosis between the lower 
jejunum and the transverse colon seemed, therefore, to be tbc rational method of 
treatment if combined with a csccostomy to afford a free ex'it for the contents of the 
large intestine. 

The friends of the patient consented to further operative measures, and through 
an incision 4 in. long situated l-I in. to the right of the middle line and extending 
downn-ards to an inch heloiv the umbilicus, I rc-ojiened the abdomen. 

The incision exposed the lower border of tbe trans\'erse colon, which was dis- 
tended by flatus and apparently not inflamed. Just below the transverse colon I 
made a small opening in the great omentum, and thus obtained access to tbe upper 
small intestine. The first coils which presented (belonging probably to the upper ileum 
or lower jejunum) were too much distended and inflamed to permit of their use for 
the lateral anastomosis — a proof that the peritonitis had actually extended up to the 
umbilicus. Two fingers introduced in a direction upwards to the left succeeded in 
withdraning a higher coil, which though distended was not inflamed. This coil was 
brought foncard in the opem'ng in the great omentum and clamped. A clamp was 
no.vt applied to the closely adjoining portion of the transi-erse colon, nhich also had 
been broiiglit out into the wound. The area was packed off, and a lateral anasto- 
mosis vas made in the usual way. Since the small intesdine, owing to distention 
and slight cedema, did not hold stitches well, a portion of the great omentum was 
drawn clorni oyer the suture line so as to strengthen it. Tlie bowel was returned 
and the abdominal incision ivas sewn up. The crccum was next sought in the original 
wound at the point whore tlic catheter was tied in it. and here a Paul's tuhc%vas 
inserted. 


.AiTEn-HisToiiy— The patient bore the operation well, and her pulse at the 
end of it was about 120. It slioiild be added, as indicating the virulence of the 
bacteria present, that tbe whole of the surfaces of the original incision were at this 

laZZT if The result of this operation"4s mirt 

M ^ ^ U' the administration of a purgative, and the followin'^ 

day the eiecostomy had acted well. A certain amount of fluid materiili togeX? 
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light brown in colour ; vomiting continued. On the 15th the bowels were freely 
open, and from this date to the 17th there were repeated large liquid aetions, though 
verj’^ little drained from the cseeal tube. Subsequent improvement was rapid and 
continuous, the cajcostomy closed spontaneously, and he left the home with his 
Avounds healed on June 24, 1923. His present condition (Jan., 1924), is satisfactorj', 
and there is no undue looseness of the bowels. 

In this case the absence of absolute constipation before the anastomosis, the 
promptitude Avith AA’hich loose actions per anum began after it, and the smallness 
if the diseharge from the cmcal tube, shoAV that the peh’ic eolon had not shared in 
the complete paralysis of the pelA'ic and hj^pogastrie small intestine. This Avas not 
altogether an adA'antage, for it inA’olA'ed the risk that the empty and thirsty colon 
might absorb a fatal dose of toxins from the septic contents of the obstructed small 
intestine AA’hich reached it A-ia the anastomosis. BetAA’een the 14th and the 17th, 
AA’hile the boAvel AA’as emptying itself, toxic symptoms AA'ere prominent and the pulse 
attained a maximum of 135. The pulse-rate subsequently fell. It remained at 
about the rate of 100 until May 29, and fell to 80 before he left the home. 
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THE CHOLESTEROL CONTENT OF THE BLOOD IN RELATION 
TO GENITO URINARY SEPSIS. 

By MILLL-OI MacADAM and CECILIA SIIISKIX, Li:r.DS. 

Ix the surgical treatment of cases of obstruction in the lo^ve^ urinary tract, 
especially that clue to prostatic enlargement, there are two aspects of tlie 
patient’s general condition wliich have to be considered in deciding on tlie 
nature of the operative procedure required, and on the most fax’ourablc time 
for its successful performance. These are : — 

1. The Functional Efficiency of flic Kidneys. Defective renal function may 
be either of a permanent type due to gross interstitial and glomeiailar cliangcs 
in the kidney, or of a temporary nature due entirely to the effects of mechanical 
back-pressure. 

2. The Capacity of the Patient to Resist the Spread of Sepsis in nr to the 
Cpper L'rinary Tract and Renal Parenchyma, since a local focus of infection in 
the form of a cystitis of greater or less degree is almost invariably present in 
these cases, 

1. As regards the estimation of defective renal function, it was the 
consensus of opinion in the recent Discussion at the Royal Society of Jledicine^ 
(1922) that functional tests, and especially the estimation of the blood-urea 
nitrogen, do give some real information — conclusions rvliich were in keeping 
with the results of an investigation preriously carried out by Dobson and one 
of us (W. iSIacA.)-. From the surgical point of view it was concluded that 
the blood-urea estimation is a reliable guide to the functional capacity of 
the kidney ; that its estimation should be a routine procedure in every case of 
enlarged prostate before operation ; and that where there is evidence of nitrogen 
retention, jjrostatectomy should be postponed until the blood-urea has become 
normal as the result of suprapubic drainage or other treatment. 

2. But the second question of the possible spread of sepsis to the kidney 
seems to be even more important, and it is one in regard to which clinical 
e.xamination alone often fails to give a satisfactory answer. To quote from 
the remarks of K. 51. Walker^ at the discussion on tests of renal function: 
“ 5Iost of us appear to have been let doum at one time or another by our 
functional tests, and it would seem that there exists a factor which we' have 
at jwesent no means of estimating, when assessing the risks of an operation. 
I am convinced that sepsis is the factor that so frequently upsets our calcula- 
tions and defies our tests. 5Ianj' patients who are said to have died of renal 
inelhciency after prostatectomy have, in my opinion, died rather of sepsis 
superimposed on a damaged kidney . . 

For some time we have devoted attention to the elaboration of a test 
which might be of practical value in estimating this factor of sepsis, espeeiallv 
in cases where the clinical signs are few or uncertain. 
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The tendency to a condition of acidosis in cases of infection^ suggested 
a iwssible ineans of determining the presence of a pyelitis or pyelonephritis 
in genito-urinary surgical conditions, but our investigations into the changes 
in I’eaction and alkali reserr’e of the blood in cases of prostatic enlargement 
led only to equi^•ocal results. We tlien turned our attention to the possible 
^'alue of estimations of the cholesterol content of the blood, and the present 
paper is an account of our findings. 

CHOLESTEROL METABOLISM IN RELATION TO IMMUNITY. 

Both e.xperimental research and clinical obsenmtion seem to show that 
cholesterol plays an important role in the processes of immunity. It is said 
to stimulate the production of antibodies, but its precise function is still 
undefined. Chauffard demonstrated that severe infections are always accom- 
panied by a marked hjqiocholesterolacmia, -while Landau® first pointed out 
that the suprarenal cortex shows a very low content of lipoid material in 
loatients who ha-^'e died of bacterial and especially cryogenic infections. 

On the other hand immunization processes have been shown to be accom- 
panied by an exceptionallj'- higli cholesterol content of the blood. An attempt 
has been made by Barbaiy® to make some practical application of this know- 
ledge concerning one of the functions of this important lipoid. By injections 
of cholesterol in combination with camplior, which he belier'es stimulates 
the 251’oduction of cholesterol, there is a rapid increase of the cholesterol 
content of the blood ; and in the case of soldiers suffering from septic 
wounds he found that the mortality was diminished and the period 
of convalescence shortened as compared with control cases which received 
no such injections. 


SCOPE OF INVESTIGATION AND METHODS OF PROCEDURE. 


It was decided to iu\'estigate the cholesterol content of the blood m a 
series of cases of urinary obstruction due to enlarged prostate — where, of course, 
there is usuallj^ some degree of cystitis — in order to determine whether sv\ch 
an in\^estigation might afford any evidence of the amount of resistance to the 
simead of infection, and of the possibilities of ‘surgical kidney’ or other foim 


of renal se^osis su^rervening. 

Eighty-eight cases of prostatic obstruction confirmed by operation or 
post-moi’tem examination have been examined. In the course of the m 
vestigation many other genito-urinary conditions, such as urethral stricture, 
vesical calculus, ]3a2Dilloma of the bladder, renal Irypernephroma, etc., rare 
been examined incidentally, but our larotocols bear reference only to cases o 


prostatic enlargemeirt. 

Blood was obtained b)’^ venous puncture before any operative intei 
whether sujarapubic drainage or prostatectoni}', was carried out. us >s 
considerable importance, because, as described belorv, a rirarked a m o 
cholesterol is an almost invariable sequela of any operative 

The urea nitrogen of the blood was also estimated in all eases ui ok 
compare the relative incidence and imirortance of nitrogen reten lon 
hypocholesteroliemia in genito-urinaiy obstruction. 
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Tlic estimation of cholesterol -was carried out by a slight modification of 
Myers and Wardell’s method, as described by us", while the urea nitrogen 
was estimated by Folin and AVu's methods. 

THE BLOOD-CHOLESTEROL OF NORMAL PERSONS AND ITS VARIATION 
WITH AGE AND OTHER FACTORS. 

Using this method of Myers and Wardcll, we found the cholesterol of the 
blood plasma in a series of twelve norma! cases — all except one under 50 years 
of age— to vary between 0-191 per cent and 0-13.3 per cent, with an average 
of 0-161 per cent. These values are in agreement with those of other workers, 
e.g.. Chaiiffard, Laroche, and Grigaut®, rvhosc figures arc 0-150 i)er cent to 
O-ISO per cent. It has to be remembered that, as all our cases arc over 50 
years of age, the average normal cholesterol content should be reckoned as 
somewhat higher, since a hypcreholesterol.'cmia is commonly associated with 
arteriosclerosis, gi-anular kidney, and other degenerative conditions of the later 
periods of life. 

Ax.^lvsis of IlESfLrs. — Of the SS cases there were 11 of malignant 
prostate, and the cholesterol findings in these will be discussed separately. 
Of the 71 cases of benign enlargement of the prostate, prostatectomy was 
carried out in 56, either as a single or two-stage operation. The remaining 
18 were considered unsuitable for major operation, sometimes on clinical 
grounds alone, in many instances as a result of our laboratory investigations. 
This applies especially to the later cases, when increasing confidence in the 
A’alue of the test allowed us to e.xpress an opinion as to the operati\'e risk of 
prostatectomy. Hence in 13 cases, suprapubic drainage alone was carried 
out, while in the remaining 5, cathetei-ization was resorted to. 

Of the patients, 27 died, and an autopsy was obtained in all e.xcept four. 
It has thus been possible to correlate fulh’’ our findings with the degree and 
distribution of sepsis present. 

It should be noted that there has been no selection of cases. The gi-eat 
majority were hospital patients of the Leeds General Infirmary, many being 
admitted as urgent cases of urinary obstruction, and practicallv all suffering 
from a greater or less degi-ee of cr^stitis. 


ANALYSIS OF CASES HAVING A LOW BLOOD-CHOLESTEROL. {Tabic I.) 

As mentioned above, the average normal cholesterol content is 0-160 
per cent, with a range of variation from 0-130 per cent to 0-190 per cent. 
From an analysis of the cholesterol findings in the present investigation, we 
have concluded that all values below 0-130 per cent may be taken^as abnor- 
mally low, and signify that the patients possess little resistance to bacterial 
infection, and are poor ‘operative risks’. 

Thus, out of the total series of 88 cases, 18 gave a cholesterol content less 
than 0-126 per cent. Of these 16 died of pyelonephritis, or other form of renal 
sepsis, and 2 recovered. From the clinical standpoint, only 10. or just over 
50 per cent, were considered bad surgical risks, and it is noteworthy that 8 of 
these were suffering from marked renal inefficiency, as shorni bv their havino- 
a high blood-urea content. " ® 
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Prostatectomy Avas carried out in 5 of these patients, and 3 died Of 
the others, suprapubic cystotomy Avas performed as a measure of relief in 7 
cases, Avhile tlie remaining 6 Avere catheterized. 


Table I. Axala’sis of 18 Cases AA’iTir Loaa' Blood-cholestehol 
(beloaa’ 0-130 PER cent), avitii 1G Deaths and 2 Recoa'ERies. 


Case 

Clinical 

i 

OPERATm-: 

1 

Rlooii 


- 

KO, 

COXIHTtOX 

[.THEATJIE.VT 

1 Cholesterol 

1 Urea Xitrogen 

Results and rosr-jioiiTEjr Flvdlvgs 

3 

Poor 


j 0-089 

grni. 

' 25 

nigrm. 

Death. Pyelonephritis 

10 

Fair 

! c 

I 

012« 

1 

»» 

75 

1 

tf 

,, Multiple abscesses in 

kidneA-s 

11 

Fair 

' C + P 

1 0-092 

>» 

1 42 

9f 

Reeoverj- 

12 

Fail- 

1 c 

1 O-IOG 

» » 

5C 


Death. Pyelonephritis 


Poor 

c 

1 0-109 

5} 

75 


,, Pj-elonephritis 

23 

l^ery poor 

j Nil 

0-070 

» > 

30 


,, PA-elonephritis and 

3G 

Fair 

! C 

0-103 


2C 


malignant prostate 
„ PA-elonephritis 

37 

Poor 

! Nil 

0-120 

)> 

25 


,, Pyelonephritis 

4G 

Fair 

P 

( 

1 

0125 


25 

>» 

,, No post - mortem. 

Pulmonary embol- 
ism (?) 

47 

Fair 

C -f P 

0-104 


22 


,, No post-mortem 

5G 

Poor 

C 

0-118 

»» 

48 


,, Pyelonephritis 

00 

Fair 

C -f P 

0-108 

»» 

39 

>> 

,, Multiple abscesses in 

kidiieA-s 

73 

Poor 

Nil 

0-105 


24 


,, PA-elonephritis 

75 

Fair 

C 

0-083 


28 


,, PA-elonephritis 

78 

Poor 

Nil 

0-120 


84 


„ No post-mortem 

80 

Poor 

Nil 

0-110 

>> 

88 

•» 

,, Pyelonephritis and 

chronic nephritis 

83 

Fair 

P 

0-109 

’ 

20 


RecoA-erA- 

8G 

Poor 

Nil 

0-122 


50 

>> 1 

Death. Pyelonephritis 


0 = Cystotomy. P = Prostatectomy. 04'^=' Two*stagc operation. Kil = Catheterization. 


ANALYSIS OF DEATHS IN CASES WITH A NORMAL OH HIGH 
BLOOD-CHOLESTEROL. 

Of the 11 deaths occurring in patients Avith a cholesterol content o\cr 
0-130 per cent, an autopsj'^ AA-as obtained in 10 cases (see Table II). Onh 1 
(Case 74) shoAA^ed acute pyelonephritis, and this AA-as a case of adenocarcinoma 
of the prostate. In addition. Case 63 died from a jjeh-ic abscess and facca 
fistula four AA-eeks after remoA-al of the prostate. A false jjassage had been 
produced bj'' a metal catheter before the patient’s admission to hospital. lec 
haemorrhage had resulted, and prostatectomj'^ had been carried out jn ic 
single-stage operation. The findings in this case, Ave think, can scarce a JC 
reckoned on a par AA-ith the usual course of a urinary obstruction Avhich tcinim 

ates in renal sepsis. _ i i i terol 

The remaining autopsies in the cases AA-ith high or norrnal c lo cs 

content rcA-ealed no eAudence of sepsis apart from the usual CA-stitis, t ie 
of death being cardiosclerosis (3 cases), acute and subacute neplnitis 
and pneumonia, pulmonary embolism, and jrost-operatiA-e hremorrhage ( 
each). 
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Tabic II . — Analysis of Deaths in Cases with a Blood-cholesteiiol over 

0-130 run CENT. 



CLDaCKL 

COXDITION* 

OrF.iaTlVE 

TREATJIKST 

ItLOOO 

C\r.iK OF DrsTii 

No. 

Cliol<i5tcrol 

I'rta NitroiTcn 

2 

Fair 

p 

0-247 grm. 

i 

17 mgmi. 

Sudden dcatli — cardioscler- 
osis 

G 

Poor 

c 

0-270 „ 

i •t2 „ 

Malignant ])rostatcand aenlc 
nepliritis 

IG 

Fair 

c 


! 31 

1 

Sudden death — cardiac 
failure 

28 

Fair 

p 

01j7 ,, 

1 14 

Pneumonia 

44 

Fair 

p 

0-180 „ 

1 01 

Pnlmonarv embolism 

C3 

Poor 

I’ 

0-107 „ 

1 22 ,, 

i 

I’elWc abscess ; ficeal fistula 
[see text) 

or 

Fair 

p 

0-257 „ 

I 87 ,, 

.Subacute nepliritis 

72 

Fair 

p 

0-340 „ 

! 34 „ 

Arteriosclerosis with Iicart 
failure 

74 

Poor 

c 

0100 „ 

; 20 

.Malignant prostate and 
pyeloncpbritis 

79 

‘ Unemia ’ 

c 

0-213 „ 

, ICO 

No post-mortem 

So 

Fair 

p 

0-1.38 „ 

. 20 

Post-operative biemorrbage 


P a= Pfojtatcctom.n C =» CritoloiDr. 


RELATION BETIVEEN THE CHOLESTEROL CONTENT OF THE BLOOD 
AND NITROGEN RETENTION, 

From our experience of Folin and Wu's method of estimation of the urea 
nitrogen of the blood, ive consider any figure o\-er 30 mgrm. per cent as signi- 
ficant of defecti\-e renal function in middle-aged or elderly subjects. Expressed 
in terms of urea this is equi\-alent to values higher than 63 mgrm. 

In the present series of SS patients, 15 gave a blood-urea nitrogen over 
40 mgrm. per cent, and therefore suffered from a gross renal inefficiency [Table 
-fH)- It is seen that 8 of these gave at the same time a low blood-cholesterol. 
In spite of suprapubic drainage to relieve the back-pressure all died except one, 
post-mortem examination re\-ealing some form of renal sepsis in all 6 cases 
which were examined. 

The remaining / that is, those whose blood-cholesterol was not dimin- 
ished— were drained until the blood-urea content was nithin the normal range 
before prostatectomy was carried out, and all recovered except the 2 who showed 
cvidmce of the most marked degi-ee of nitrogen retention (Cases 67 and 79). 

Thus the patients who showed considerable nitrogen retention due to 
mechamcal back-pressure caused by prostatic enlargement, but who reacted 
u ell to suprapubic drainage, were those who emdently possessed considerable 
resistance to bacterial infection, as suggested by a good cholesterol figure, 
llie following are the complete figures of one of our cases : 

Case 49.— Age 7C. On admission vei>- il! ; unrmic, marked cystitis. 


Date 
Sept. 10 , 192-2 
Sept. IG, „ 
Oct. 2 , „ 

Oct. S, „ 

Oct. 9, „ 


Fhea xmioGEN 
15 mgrm. 


Cholesteroi, 

0-18C grm. 

Cystotomv 
0-142 grm. ‘ . 39.0 mgrm. 

0*1 oS 5 , 2G*2 

Prostatectomy. Com-aleseenee uneA-e’ntful. 
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Table 277— Rel-Vtiox between Blood-ciiolesterol and Nitrogen Retention, 
15 Cases with High Blood-urea. 


Cape 

Clinicai, 

Ol’EIlATIVE 

Blood 

EESELTS and Posr-JIORTEJI FINDING; 

^’0. 1 

j 

CoxniTioN j 

1 Treatment 

Cholesterol ■ Urea Xitrotjen 

1 





— 8 Cases with low blood-cholesterol, of which 7 died. 


10 1 

1 

Fair 

C 

0-120 grni. 

[ 75 nigrni. 

i 

1 

Fair 

C -f P 

0 092 

fi 

1 

42 


12 i 

Fair 

C 

0-100 


56 


18 , 

Poor 

C 

0-109 


75 


50 1 

Poor 

C 

0118 


48 


78 1 

Poor 

Nil 

0-120 


84 


SO 

1 

Poor 

Nil 

0110 

»> 

88 


80 ■ 

Poor 

Nil 

0122 

»» 

50 



Death. Jiultiple abscesses in 
kidnej’s and chronic 
nephritis 

Recoverj'. Long conv.il- 
cscence 

Deatli. Pyelonephritis 
„ Pyelonephritis 
,, Pyelonephritis 
,, No post-mortem 
,, Pyelonephritis and 
chronic nephritis 
,, Pyelonephritis 


-B- — 7 Cases zvith normal or high blood-cholesterol, of which 2 died. 


13 

1 Fair 

1 C 4- P : 

0-173 

» J 

40 


' Recovery 

25 

Fair 

1 C 4- P 1 

0-200 


02 



49 

! Fair 

■ C 4- P 1 

0-180 

>» 1 

75 


f 

50 

i Fair 

' C 4- P ' 

0104 

} ) 

50 

) f 


04 

Fair 

1 C 4- P ' 

0-143 

>» 

42 


>> 

07 , 

Fair 

C4-P 1 

1 1 

0-257 


87 

>> 

1 

Death. Subacute nephritis; 
cholelithiasis 

79 1 

Fair 

1 C j 

0-213 

>> 

ICO 

'■ 1 

' ,, No post-mortem 


C = Cystotomv. C4- P = Two-stage operation. Nil = Catheterization. 


On the other liand, the results ivere almost uniformly unsatisfactory in 
cases showing considerable nitrogen retention with, in addition, a low choles- 
terol content. 

There was no fall in blood-urea nitrogen after cj^stotonty — indeed the 
nitrogen retention was often more marked — after a fortnight’s drainage. An 
example of such a finding is the following : — 

Case 12. — Age 73. Clinically ‘fair condition ’. No pyrexia. 

Date CaotESTEnoL Urea Nitrogen 

Aug. 10, 1922 0-100 per cent 5G-G mgrni. per cent 

Aug. 10, ,, Cystotomy 

Aug. 21, „ 0-100 per cent 72-8 nigrm. per cent 

Sept. 13, ,, Death. Acute pyelonephritis with chronic cystitis. 

Such findings suggest extension of sepsis to the jiortion of renal tissue 
still functioning, while they afford evidence tliat “ the occurrence of sepsis 
at the time of, or following operation, ma)'^ damage the remaining portion 0 
renal substance, and therefore jiut the jiatient in graxe danger. 

THE POST-OPERATIVE FALL IN BLOOD-CHOLESTEROL. 

The above findings raise the question ; “ Does suprapubic diainanC 

ever raise the cholesterol content as well as lower the blood-urea ? 
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Such an increase in the cholesterol value is rarely to be seen, and herein 
lies the chief fallacy to be guarded against in assessing the sipiificance of 
cholesterol estimations. Other factors than those associated with antibody 
formation appear to influence the blood-cliolcsterol. and special cnipliasi.s 
must be laid on the fall in the lipoid content of the blood, which appears to 
follow anv operative procedure. This was strikingly shown in the coui'sc of 
an investigation carried out by us* on the effects of splenectomy on cholesterol 
metabolism in acholuric jaundice and splenic anemia. After removal of the 
spleen there was inr-ariably a fall in blood-cholesterol during the first fortnight, 
which was uniformly low in the conditions investigated, to be followed by a 
rapid and progressive increase in lipoid content during the iie.vt few months. 

A similar post-operative fall was a common observation in many of the 
cases of the present investigation. Even a minor operation, such as a supra- 
pubic evstotomv, whether performed under a local or general aiwstheticj 
produces this effect. The flaring up of sepsis would doubtless be a contributing 
factor, but this will not e.xplain the fall in many of the cases after operation. 


BLOOD-CHOLESTEBOL IN MALIGNANT DISEASE OF THE PROSTATE. 

Tniden^^, working at the ^layo Clinic, has shown that the blood-cholcstcrol 
is usually high in malignant disease. In our series of 8S cases, there were 14 
suffering from carcinoma of the prostate, and in tliese the average blood- 
cholesterol was 0-17S per cent. Only one gave a distinctly low value, viz., 
Case 23, in which the cholesterol was 0-0"0 per cent, one of the lowest values 
of the series, while there were two borderland cases with 0-128 per cent. The 
patient {Case 23) was distinctly febrile at the time of investigation, his general 
condition was very poor, and he suffered from a severe and foul cystitis. Post- 
mortem examination revealed multiple abscess formation in tlie kidneys. 

It is difficult to determine the number of these cases that were suffering 
from renal sepsis, as most of the patients were discharged from hospital as soon 
as the diagnosis of malignancy was established and their urgent s^Tuptoms 
were relieved. Two others of these 14 patients died while in hospital, viz.. 
Case 74, with a cholesterol content of 0-160 per cent, and in whose case pvelo- 
nephritis was found at autopsy, and Case 6 who died suddenlv, and whose 
blood-cholesterol was 0-2/0 per cent. Autopsy revealed a ha;morrhagic 
cystitis with a recent acute nephritis, but there was no septic infection of tlie 
kidneys or other organs. The adrenals were distinctly rich in cholesterol, 
while it may be noted in connection with the hjTiercholesterolajmia that the 
patient also suffered from cholelithiasis. 

It apj5ears, therefore, that the blood-cholesterol in malignant disease of 
the prostate is of a higher average value than that of patients suffering from 
simple adenomatous enlargements. Hence a case of prostatic carcinoma may 
give a value considerably abor-e 0-126 per cent although the patient may be 
suffering from pyelonephritis, a low figure being obtained onlv in cases of 
advanced and extensive infection. This exception, however, does not detract 
Ironi the value of cholesterol estimations in the benign form of prostatie 
enlargement, since the preliminary cystotomy or other mode of examination 
is usually suflicient for the diagnosis of carcinoma. 
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SUMMARY WITH CONCLUSIONS. 

1. In the treatment of cases of urinary obstruction due to prostatic 
enlargement, two factors liave to be taken into account in deciding on what 
operative procedure shall be required, and when, viz. : {a) The degree of 
defective renal function present ; (h) The capacity of the patient to resist the 
spread of sepsis to the upper urinary tract, since a cystitis of greater or less 
degree is usuall}’^ present. 

2. An endeavour has been made to discover a test which should be of 
practical value in estimating this factor of sepsis, especially in eases where the 
clinical signs of its presence are few or uncertain. We find that the cholesterol 
content of the blood appears to be a fair measure of the degree of resistance 
to infection possessed b}^ the individual, and are of the opinion that sucli 
estimations form a useful practical guide to the degree of operative risk in 
cases of urinary obstruction. 

3. Of unselected eases of prostatic obstruction, 88 have been investigated, 
of which 18 gave a low cholesterol value, viz., less than 0-130 per cent. Of 
these, 16 died of pj'’elonephritis, rvhile 2 recovered. Of the other 11 deaths 
in the series in rvhich the blood-eholesterol was 0-130 per cent or higher, onl.v 
one death was due to an ascending urinary infection. 

4. In only about 50 per cent of the patients with a low cholesterol value 
who subsequently died of pj'’elonephritis did clinical opinion of the general 
condition of the patient contra-indicate operation. Moreover, all these cases 
showed more or less defect in renal function, upon which, rather than upon 
the latent sepsis, did the clinical manifestations depend. 

5. In many instances, therefore, no certain information as to the resistance 
of the patient to post-operative spread of sepsis is afforded by considering 
the patient’s clinical condition alone. Nor does the degree and tj'pe of local 
sepsis in the form of the cj'stitis, which is present in greater or less degree 
in all such cases, provide reliable information as to the powers of resistance 
of the individual. In cases of marked cj'stitis, both high and low cholesterol 
I'nlues ivere obtained. 

6. We suggest that a loiv ‘blood-cholesterol’ in a case of acute or chronic 
retention due to prostatic enlargement is significant of a loiv capacitj' for 
antibodj' formation, and points to the case being a bad operative risk as regards 
prostatectomy. The value of cholesterol estimations is further enhanced b\ 
their affording information as to a low bacterial resistance, even when tie 
clinical manifestations of such are absent or uncertain. 

7. Genito-urinary sepsis ivith the risk of ascending infection is of more 
serious prognostic import than nitrogen retention from defective renal function. 
Thus a high blood-urea alone is not necessarily serious as to ultimate prognosis, 
since cases of nitrogen retention which gave a normal or high cho es ero 
value acquired a normal blood-urea content after a period of suprapu ic 
drainage. When prostatectomy was thus postponed, uniformly success u 
results were obtained, and a rapid convalescence ensued. 

On the other hand, the combination of a high blood-urea an a o 
cholesterol content is of verj'- serious prognosis, and points to an un ou 
bad surgical risk. Of 8 such cases in this series, all died save one. 
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S. The test described is of much less value in cases of malignant disease 
of the prostate, where high or normal cholesterol figures are often present even 
when pyelonejrhritis exists. Low figures are obtained only in advanced or 
extensive infeetion. This discrepancy is probably to be accounted for by 
the high cholesterol content of the blood commonly met with in malignant 
disease. 

To the surgeons of the Leeds General Infirmary we desire to cxjiress our 
thanks for their courtesy in permitting us to carry out these observations on 
cases under their care. We would especially acknowledge our indebtedness 
to iMr. J. F. Dobson, at whose suggestion we took up this investigation, for his 
constant valuable criticism and advice, and to Professor 31. J. Stewart for 
affording us facilities for carrjdng out the laboratory work in the Pathological 
Department of the Uni^'erslty of Leeds. 
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JUXTA-AMPULLARY CARCINOMA OF WIRSUNG’S DUCT. 

By GEOFFREY HADFIELD, Bristol. 


INTRODUCTION. 

Can'cek arising in tJie ampulla of Vater or in the juxta-ampullary portions 
of the ducts which open into it lias considerable surgical interest. The growths 
themselves are comparatively miniature in size and relatively benign : severe 
obstructii’c symptoms appear promptly, often before nietastases are found : 
and except that jaundice is usually severe enough to add considerabh' to the 
operative risks, these cases are often favourable to surgical interference. 

The anatomical localization of these tumours is often difficult ; their 
histological characters seem to afford the safest criteria of their origin. 
Rolleston has collected 19 cases of cancer arising in the jilieated gland-bearing 
mucosa of the ampulla itself, and mentions that of 21 cases recorded as being 
“ cancer of the ampulla ”, only 6 appear to be true cancer “ du pylore 
pancrcatico-duodenale ” of Hanot. Some of these growths arise in the 
termination of the common bile-duct and are columnar-celled, whilst carcinoma 
of the mucous membrane co\-ering the duodenal surface of the papilla, or 
arising in its contained Brunner’s glands, would seem to be relatively frequent. 
Juxta-ampullar}’’ carcinoma of the pancreatic duct has been seldom described. 
Carnot and Harvier^ and Luzzato^ have jjublished undoubted cases. The 
following case is of interest as being an example of juxta-ampullarj^ cancer 
of this t3q3e, and, in addition, presents several j^oints of interest in diagnosis. 

CASE REPORT. 

T. G., male, age J-S, was admitted to the General Hospital, Bristol, on 
Aug. 3, 1923, complaining of jaundice and increasing weakness. 

History of Present Illness. — Was in good health until the end of 
June, 1923, five weeks before admission. Then had an attack of gastritis 
with sei^ere ejiigastric pain and vomiting, was awai^ from work one ueek, 
noticed general irritation of skin. About the middle of Juh' the vomiting 
recurred, he noticed he was often giddj'^, liis appetite was poor, and there nas 
increasing weakness. Jaundice appeared at the end of Jub' ; the weakness, 
anorexia, and vomiting continued. He noticed that he was losing ueigi, 
that Ins stool was cla 3 '-coloured, and that any fattv food made him 

Past History. — Twent 3 ’’ 3 mars ago a vague of histor 3 ^ of ‘ catarrh o m 
liver ”, but no jaundice. No other illness. Venereal infection denied. - eier 
a heaiy drinker. ^ 

Condition on Admission. — A thin, spare man, rather deepl3' u 
intensely jaundiced : the tint of the skin and sclerotics was a rather deep 
3 mllow. Liver dullness extended nearh' half-wav' to the umbilicus in 
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middle line. Surface smooth; gall-bladder not felt. No abnormality in 
chest. Nothing felt per rectum. Urine deep yellow in colour, loaded with 
bile pigment : no excess of urobilin ]ircscnt. 

Blood . — ^IVasscrniann reaction, negative. ^ an den Bergh reaction, dcla} ed 

direct type : 17‘5 units. 

Bcvcc .‘;. — Total fat 30 per cent of dried weight ; neutral fat 17 jicr eent ol 
dried weight : fatty acid 13 per cent of dried weight ; i.c.. .slight excess, but 
fairly well sjdit. (N.B.^ — This figure is jirobably explained by the fact that 
(1) obstruction to the common bile-duct was jiartial. and (2) an acccssorr 
pancreatic duct was present.) 

Course of Illxess. — The weakness increased ; he was often drowsy, and 
occasionally irritable and irrational. The jaundice steadily deepened ; a few 
petechia: appeared in the skin. There was no fever, .\nti-syphilitic treatment 
had no effect on the signs or symptoms. A diagnosis of c.xtra-nuiral obstruc- 
tion of the common bile-duct, probably malignant in nature, and located in 
the head of the pancreas, was made, and exploratory laparotomy decided upon. 
The liver was found enlarged and smooth. The gall-bladder, almost completely 
concealed by the enlarged liver, was the size of a large AVilliam pear. No 
thickening of its wall, adhesions, or gall-stones were found. The common 
bile-duct was considerably dilated, and along its course in the head of the 
pancreas a chain of four or five closely-set, enlarged glands could be felt. No 
stones were palpated in the e.xtra-hepatic ducts ; the head of the pancreas felt 
rather swollen and somewhat nodular. A condition of non-calculous obstruc- 
tion of the common duct in the region of the head of the pancreas was 
diagnosed, and an anastomosis between the gall-bladder and the antcro- 
superior surface of the stomach performed, this being considered the most 
suitable operation for cases of this tj-pe. The gall-bladder on aspiration rvas 
found to contain a thin, opalescent, and practically colourless fluid. Little 
shock followed the operation, and for three days progress was all that could 
be desired. On the fourth day collapse symptoms appeared, there was a little 
vomiting, and the patient died thirty-six hours after the onset of these 
symptoms. 


POST-MORTEM EXAMINATION (Fig. 283). 


On palpation of the pancreas, several hard fixed nodules were felt in the 
posterior part of the head and between it and the duodenum. On openintr 
the latter, the biliary papilla was found considerably enlarged and verv 
prominent, projecting about 1 cm. from the surface of the intact mucous 
membrane of the bowel. 


The tip of a No. C rubber catheter passed easily into the papilla for a 
distance of a little less than 1 cm. ; by pressing on the head of the pancreas a 
little thick brown bile could be expressed from the orifice ; a probe encountered 
obstruction just inside the ampulla, but could be passed nith some difficultv 
for several inches into the common bile-duct. On opening up the papilla, a 
well-formed ampulla was exposed, projecting into which was a spherical mass 
of new growth. f5 cm. in diameter, arising by a broad base of attachment 
I irV^ii the termination of the pancreatic duct. The m-ondh 
half filled the ampulla, wliich appeared dilated : its mucous membrane was not 
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infiltrated. There Avas no infiltration of the Avail of the eommon duct, which 
Avas almost completely occluded, and deAuatcd to one side by pressure of the 
groAvth. The groAvth Avas Avhite, hard, and sessile, and its surface slightly 
roughened. The duct of Wirsung, the common bile-duct, and the hepatic 
ducts Avere considerably dilated ; the cystic duct appeared rather narrower 
than normal. Thick, dark, deep-broAvn fluid Avas present in the common 
bile-duct. No calculi Avere found. 

An accessory pancreatic duct Avas found opening separately into the 
duodenum. Partly embedded in the posterior portion of the head of the 
pancreas, and betAveen it and the second 
part of the duodenum, Avere four en- 
larged fixed lymphatic glands, the 
largest 1‘5 cm. in diameter. 

The gall-bladder Avas enlarged (long 
axis 15 cm.), its Avails Avere slightly 
thickened and rather rigid ; the mucous 
membrane, after Avashing off some loose 
clot, Avas Avhite, smooth, and rather 
shiny. The caA’ity Avas filled but not 
distended by recent clot from hajmor- 
rhage about the ojjeration site. The 
anastomosis Avas firm and Avatei'tight. 

The liA'er Avas oliA-e-green in colour, 
slightly shrunken, and A-ery fiabbj\ 

The surface Avas smooth. The intra- 
hepatic ducts Avere considerably dilated 
and contained thick broAA’nish- 3 ’^elloAv 
bile. The portal canals Avere 
prominent and the lobular pat- 
tern A^ery distinct, each lobule 
shoAving as a deep green spot 
fading to yelloAV-broAvn at its 
periphery. The structure Avas 
homogeneous throughout ; the 
organ ajrpeared ansemic ; no sug- 
gestion of gross hepatic necrosis. 

The spleen Avas small and shrunk- 
en, the capsule AATinkled, and 

the pulp pale and firm. The j-i t t' of 

pancreas shoAved no obvious naked-ej^e abnormality except for dila a ion 

its main duct. . , .pc 

Pathological Histology. — Growth . — Sections sIioav large isola e ‘ 
of undifferentiated spheroidal-celled carcinoma lying in rather ense r 
stroma. There is no tendency to tubule formation ; the cells are arge, 
cal, and in close opposition. There is a slight superficial 
scopic). The cell type is very constant ; no columnar or go e ce 

Gland . — ^No trace of Ij^mphatic tissue present. Normal issu 
by massiA^e solid and anastomosing ah’-eoli composed of spnerica 









Fig. 283.— Carcinoma of the ampulla of A ater 
originating in the termination of the 
duct. The left lower figure show? the pan 
from behind, with position of enlarged g a 
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same tvpe as in the primary growth {Fig. 2St). Where the stroma is more 
abundant there is eonsiderable hnnpliatic permeation. Unlike the pnmarr 
arowth. there is occasional tubule formation m the mctastascs. 

Pfliicrens.— Sections show considerable dilatation of the larger ducts, with 
fiatteninff. and in some places localized hyperplasia and papillary projection, 
of the fining epithelium. There is a general interlobular pancreatitis o! 
moderate intensity, most marked about the larger ducts. In those lobules 
borderiniT on the main connective-tissue septa small groups of tubules are 
isolated by fibrosis, but this has not penetrated into the more deeply placed 
lobules, the acini and islets of which show no special change. The gland 
shows no atrophic changes, and the appearances seen are apparently secondary 
to obstruction of the duct system only. 



Fjg. 2S4. — Retropancreatic gland {juxta-ompullnn’ carcinoma of AVirsung’s duct). 
A, Low-power view showing massive colxjmns of spheroidal cells which entirely replaced 
the lymphatic tissue of the gland. B# High-power view, showing undifferentiated 
spheroidal-cclled carcinoma. 

The primarj* growth was of the same type. 


Liver . — ^The larger bile-ducts are mucli dilated and their epithelium is 
flattened and desquamating. A moderately intense infiammatorj^ cell-exudate 
of lymphocj-tes and a few plasma cells surrounds them. The medium-sized 
ducts are proportionately less dilated, but their portal canals contain more 
cells, and in addition many nuclear fragments, while fibroblasts are scanty. 
The dilatation of the ducts in the smallest portal canals is slight and their 
epithelium little altered, but many of these ducts contain plugs of dark green 
or yellow-brouTi bile. Almost every liver lobule shows an area disposed around 
the central vein where bile stasis and necrosis of the hepatic parenchjnna 
are obvious. This area usually occupies the imier third of the lobule and in 
some eases stretches across it to join similar areas in adjacent lobules. The 
outer two-tliirds of the lobules are often almost normal-looking except that 
the bile capillaries are full. In the degenerate central areas the liver-cell 




448 THE BEITISH JOUEXAL OE SUEGEEY 


-columns are broken and the cells isolated and filled by pigment. Many of 
tliesc cells have iryknotie nuclei : in some the nucleus is fragmented or absent 
and the cell body only faintly outlined, whilst masses of pigment and nuclear 
fragments occupy the place of others. 



Fig. 2S5.— Liver from case of jmvtn-aropnHa^ Tow power '^virwTTo'bules show ccmri- 
atrophy from extra-hepatic b.I.aiy pa?enchvma from centre oi a loba.e. 

lobular pressure atropliy oi parenchyma B. Atropine pa 
c, Fairly T\ell-pre5crved cells of edge of lobule. 


Large masses of bile-pigment he free m pPaooctdic 

■of the lobules. In some lobules there are man\ centr J 1 Ooplasm- 

with large, clear, well-staining nuclei, en 5 

The liver-ceU necrosis is seen in the neighbourhood of the centra 
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majority of the lobules and is present in all sections. Tlie liistological changes 
{Fig. 2S5) are those often found in association with comjdctc aseptic 
obstruction of the common bile-duct. The total amount of necrosis of liver 
parenclmna is considerable and regeneration absent. 

SUMMARY. 

A previously healthy man of 4S died after an illness of three and a half 
months, characterized by deepening jaundice, without definite intermission, 
and increasing weakness. 

Post-mortem e.xamination showed a sessile nodule of carcinoma the size 
of a pea arising in the wall of 'Wirsung's duct just above the dilated ampulla 
of Vater, and obstructing the common bile-duct by lateral pressure. r^Ietas- 
tases were present in the retropancrcatic glands. The nodule of growth U'as 
the average size and shape of the enlarged glands, and situated so near them 
that it was extremely difficult to distinguish between the growth and the 
enlarged glands by palpation of the duodenum at the ojicration. The gall- 
bladder was found distended by clear colourless fluid at operation. 

A functioning accessory pancreatic duct was present. The Van den Bcrgh 
reaction and a stool analysis did not materially assist the clinical diagnosis. 
Death was probably due to rvidespread pressure atrophy of the liver eclls, 
secondary to obstruction of the common duct. 

The case reported presents the following points of interest, apart from 
the rare anatomical localization of the tumour ; — 

1. Absence of definite intermissions in tlic intensity of the jaundice. 

2. Concealment of the enlarged gall-bladder by the swollen liver — an 
apparent exception on clinical examination to Courroisier's law. 

3. The retropancrcatic glandular metastascs were of the same size and 
consistence as the miniature grors-th itself : this was therefore mistaken for an 
enlarged gland, and the duodenum was not opened. 

4. There was complete sequestration of the gall-bladder which contained 
colourless watery fluid : the grave significance of this is borne out by the 
extensive atrophy of the liver parcnclnuna found post mortem. 

.5. The relatively benign nature of the tumour is striking : there was no 
infiltration of the mucous membrane of the bowel, and the lyrnphatic metastascs 
were limited to the retropancrcatic set of glands. 

I am indebted to Mr. Clifford Moore, Surgeon to the General Hospital, 
Bristol, for permission to use his clinical records. 
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A METHOD OF TREATMENT OF FRACTUfiE OF A SINGLE 
CONDYLE OF THE FEMUR WITH DISPLACEMENT BACK- 
WARDS OF THE DISTAL FRAGMENT TO THE POPLITEAL 

SPACE. 

By LIONEL SUTCLIFFE, Ciiksterfield. 

The first surgeon to describe a fracture of a single condyle of the femur was 
Bichat in 1850, but he confined liimself to pointing out its possibility. 
jMalgaigne’s^ Avould appear to be the eai’liest description of a series of cases, and 
he, in 1859, confined liimself to three onlj% ivhich he had seen and treated 
personally. It is interesting to note that he suggested — for cases with little or 
no displacement — the best treatment to be rest in the extended position of tlie 
joint over a eushion after reduction. The application of leeches and evapora- 
ting lotion to reduce the swelling followed, and finall}’’ he surrounded the joint 
with a trough of strong pasteboard, pi-eviousl}’^ softened in warm water, in 
order to conform to the contours of the parts. 

The rarity of this , condition, together with the considerable barrenness of 
authoritative information, either with regard to such an injury or to its treat- 
ment, has led me to believe that the following remarks may suggest a method 
of procedure of \mlue in such cases. Most text-books dismiss a fracture in this 
region airil}'', by stating that they”^ are all very rare, but that small chips of the 
condjde may be separated from the femur in certain eases of injury to tiie 
knee-joint. 

On Feb. 11, 1924, T. E., a male, age 20, a collier, was admitted to the 
Chesterfield Royal Hospital under my care, with an injury to the right knee- 
joint. Whilst playing football on Feb. 9, the patient caught his right foot 
between another player’s legs, and fell heavily to the ground, twisting his 
leg as he did so. He had been unable to put any weight on the limb since, 
and all movements of the joint were painful. Examination disclosed a con- 
siderable amount of swelling around the whole joint, which was mainly extra- 
capsular. No floating of the patella could be detected, and both pate a 
pouches showed fullness. The position of the joint was one of compete 
extension together with eversion of the leg. Limitation of flexion was abso u c. 
Crepitus was elicited by gentle friction of the condyles. Increased atera 
movement of the tibia and fibula with the femur was present. There n as a 
fullness in the popliteal space, most marked on the inner side. The nn s 
showed a fracture of the medial eondyle of the femur, with complete avu sion, 
and displacement backwards to the popliteal space. 

Such were the history, clinical signs, and X-ray report two days su 
to his injury. The more natural condition to follow such an injury in a pa 
of this age is the separation of the lower epiphysis or a T-sliaped lac u 
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both condyles. It is rather remarkable that, although this patient is 20 years 
old, the femur elected to fracture higher up, rather than follow the more 
natural course of separating at the epijjhyseal junction. 

Roberts and Kelly- suggest that forced abduction or adduction of the 
knee, twisting of the leg, or direct force transmitted through the head of the 
tibia toward the involved condyle may cause this fracture. From a study 
of the history of this case, it appears clear that a combination of all these 



Fig. 28C._TIie fracture and displacement before operation. 
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Therefore on Feb. 14, 1924, a longitudinal incision. 4 in. long, was made, 
under general anaesthesia, on the medial aspect of the patella, which was 
deepened do^vn to the vastus medialis. There was a distinct rent iji tliis 
muscle, which was cleared of blood-clot, and increased upwards and down- 
wards for the length of the incision. The lower end of the femur, external 
to the capsule, was exposed through the ^'asti lateralis and intermedins. It 
was apparent here that the tendinous expansions from the vasti lateralis and 



Fig. 287. — The fracture ard displacement before operation. 


medius, Avhich should strengthen this portion of the capsule, were very pool \ 
developed. The capsule was incised at right angles to the skin incision, clots 
and serum Avere sponged out, and the proximal fragment Avas sought foi aiu 
isolated. The condyle Avas then discoA’cred completely separated from tie 
femur, turned round on itself from Avithout iiiAvards, and displaced upiiaics 
and backAvards to the popliteal space. The line of fracture ran ob iquc a 
doAvnwards and inwards from the femoral shaft to the intercondylar space, 
and AA'as entirely intracapsular. 
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There appeared so little likelihood of a satisfactory union resulting if left 
in position after reduction that it was decided to plate the fragments. A small 
Lane's plate with three screws was used for this ])urposc. one screw driven home 
below the line of fracture on to the condyle, and two screws above the line of 
fracture on to the femur, .\ftcr careful cleansing of the joint by dry swabbing 
and complete hannostasis, the ea]vsule was closed by interrupted catgut sutures, 
the rent and incision in the muscle being closed similarly, without drainage, 
and after skin suture the joint was put uj) on a double inclined plane, at an 



Fig. 2SS. — Condition of the fragments after plating. 


angle of 45°. After fourteen days the skin sutures were removed, and the 
M'oimd had healed by first intention. 

Gentle massage for twenty minutes daily was commenced on the fifteenth 
day, and carried on for one week. Passi\-e movement was added at the end 
of the fn-st week s massage, and then active and passive movement instituted 
two weeks after removal of the skin sutures. 

The patient remained in hospital for eleven weeks, and was discharged 
cured, nith a normally functioning knee-joint, but with instructions not to 
p ace full weight on the knee for another four weeks. He can now walk 
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normally without aid, complete range of movement is present in tlie joint, 
and there is no undue lateral movement. 

The series of X-ray photographs (Figs. 2S6-283) explain themselves. 
Stimson^ affirms all fractures of a single condjde to be rare, and does not 
describe any case with complete a^'ulsion. He says that the displacement is 
slight and — most important — the connections are untorn. Non-union of the 
fragment and suppuration of the joint, with or without a fatal termination, 
ma)^ result, in his experience, from conservative non-operative treatment. 



Fig. 289. — -Condition of the fragments after plating. 


He recommends reduction and immobilization, with the knee fully e.xtencled, 
owing to the fact that the lateral ligament is usually intact, and will in the 
extended position be tense, and thus aid fixation. 

A. H. Crosbv* reports a case in which the ununited fragment was renio\ e 
six months after injury, and the patient made a complete recovery. 

Koberts and Kelly refer to manipulative ti’eatment of the fragments anc 
immobilization in splints, but suggest no operative procedure. I am confic cn 
that in this case imperfect reduction owing to the laceration of the ^ ^la 
ligament, danger to the popliteal vessels, and an impaired function of t le ]oin , 
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would almost certainly have resulted from manijiulation without fixation by 
open operation. 


CONCLUSIONS. 

1. An intracapsular fracture of a condyle of the femur can be plated. 

2. The method of approach to the joint was justified by the traumatism 
caused by the aeeident. 

.3. The risk of an open operation was justified by the age of the patient 
and the importance to him of a sound knee, because of his oceupatiou as a 
miner. 

My sincere thanks are due to Dr. Jlorrcll for his help in preparing the 
X-ray films, and to Dr. Webster for liis unremitting care and assistance in 
the after-treatment. 
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ON RETROPERITONEAL HERNIA: 

WITH A REPORT ON THE LITERATURE. 

By a. RENDLE SHORT, Bristol. 

Ix 1906 a monograph was publislied by jMoynihan classifying the various 
types of retroperitoneal fossic in whieh a hernia has been found, and giving 
the literature up to that date. In 1915 the present writer took advantage 
of a ease oeeurring in his praetiee to report on the reeorded cases from 
1906 to that time. Another patient suffering from this rare and interesting 
eondition has latelj' been under his care, and as a further period of nine jmars 
has elapsed and some new tj^'pes of hernia have been described, it seems 
a suitable oirportunity to bring the literature up to date and to summarize it. 
He will not on this occasion describe cases which have been unsuspected during 
life and discovered post mortem, but confine himself to those in which there 
were symptoms and, usualE, an operation. 

Case. — C. B., male, age 20, admitted to the Bristol Royal Infirmary in August, 
1923, suffering from intestinal obstruction. The historj' given was that he had 
been subject to numerous attacks of the same tj 7 >e all his life, having had forty or 
fifty in all. They usually lasted about two or three days, and then passed off. In 
each attack there was abdominal pain, vomiting, stojipage of the bowels, and some 
distention. Nothing special was to be made out on examination of the abdomen, 
except some general distention of the small-gut tj’jie. I waited a day or two to 
see if it would pass off, but as it did not, I operated on Aug. 18. and found that many 
feet of jejunum were herniated into a tj'pical left paraduodenal fossa of Landzert, 
showing the inferior mesenteric vein in the free border of the sac. The coils of gut 
were withdrawn, but as the condition was bad, and the gut very distended, no 
attempt was made at that time to close the mouth of the sac. There was some 
suppuration of the abdominal wall, but the patient recovered, and had no further 
attacks. On Sept. 29, 1923, I operated again to close the sac, but found that the 
mild adhesive tj^ie of peritonitis which accompanied the suppuration of the 
abdominal wnll had made a recurrence impossible by adliesions of the jejunum and 
plastic closure of the mouth of the sac. 

Brief Description of the Retroperitoneal Fossae. — Tlie frequency of 
occurrence of the principal fossre is given as follows b}'^ Desjardins : 

Inferior duodenal fossa of Treitz . . 60 per cent 

Combined inferior and superior ditto (Fig. 290) 30 ,, 

Superior duodenal alone . . ■ • 5 ,, 

Left paraduodenal fossa of Landzert . . 2 ,, 

jMesocolic fossa . . . . • - 2 ,, 

Right mesentericoparietal fossa of Waldejmr 1 ,, 

Of these, the superior and inferior duodenal fossre do not appeal to be of 
pathological importance. 

The paraduodenal fossa of Landzert, or left duodenojejunal Jossa, lies to 
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the left side of the fourth part of the duodcmmi. the opening looks to the 
riglit, and the inferior mesenteric vein runs in the free border {Fig. 291). 

The mcsciifcricoparictal fo.wa of Waldcycr. or I'ight duodenojejunal fossa. 


lies in the first part of the mesentery 
of the jejunum, below the duodenum. 



Fig. 290, — Combined superior and inferior 
duodena! fossce. 





Fig. 291. — Paraduotlenal fo’»5<i of Landzert, 
with inferior mesenteric vein in neck of sac. 




Fig. 293.— Retrocolic lossa (Pribram’s case) 


Fic. 294.— Intersigmoid fossa (JlacholPs case). 
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The opening is to tlie left, and the superior mesenteric artery runs in the free 
edge [Fig. 292). 

The rctrocolic fossa lies behind the csecum and ascending colon, with the 
mouth looking downwards. Fig. 293, illustrating this fossa,'^is redraAvn from 
Pribram’s case. 

The ilco-appcndiciilar fossa lies between the abnormal ileo-appendiciilar 
fold (so-called bloodless fold of some authors) and the mesentery of the 
appendix : the termination of the ileum lies above it. The opening" looks to 
the left and downu'ards. 

The fossa ileocwcalis of llaHmann lies between the mesoappendix and the 
attachment of tlie mesentery to the iliac fossa running from the ileocolic angle 
to the jDosterior and inner aspect of the csecum. The fossa looks downwards. 

The intersigmoid fossa is situated in the mesosigmoid, on the left-hand 
side, close to the attachment of the mesosigmoid to the posterior wall. The 
opening looks downwards. It is present in the majority of children. But in 
some cases it lies rvithin the layers of the mesosigmoid, as in the example shown 
in (Fig. 294), re-drawn from Macholl’s case, where the fossa lies much nearer to 
the bowel than to the parietes. 

Andrews, in a I’ccentlj^ published paper, argues that so-called retro- 
peritoneal hernia is really due to a develojnnental abnormality, and not to 
an acquired condition. 

Table I. — Casks of Retroperitoneal Hernia Producing Sr-jiPTOMS 

Recorded since 1914. 


Date 

REPOniEIl 

SEX AND 
AGE 

Desciuitiox 

Hernia 

of Left Paraduodenal Fossa, 

1914 

Davis 

48 

Symptoms of strangulation, globular 




SAAclling felt. One prerdous attack 

1916 

Pringle 

40 

Recurrent attacks of obstruction. 




Tumour felt 

1910 

IVagner 

F 14 

Recurrent attacks ; obstruction 

1917 

Bramlett 

M 47 

Recurrent pain ; acute obstruction 


and 




Ashhurst 



19ir 

Filauro 

F 00 

Acute obstruction ; cyst-like swelling 

1917 

Nixon 

j\I 30 

Recurrent abdominal pain 

1918 

Grad 

F 52 

Abdominal pain 

1920 

Haberer 

F 62 

Acute obstruction 

1920 

Harttung 




1. 

M 49 

Acute obstruction 


2 , 

M 44 

Acute obstruction 


3. 

M 54 

Acute obstruction 

1920 

Hayes 

F 68 

Chronic obstruction 

1921 

Crescenzi 

F 43 

Acute obstruction 

192.8 

Thomson 

F — 

Acute obstruction 

1923 

Rendle 




Short 

M 20 

jMany attacks of obstruction 

Hernia 

of Mesentericoparietal (right duodenal) Fossa. 

1924 

Novak & 

M 34 

Acute obstruction 


Sussman 




TiiKA'nre.sT result 


Reduction Died 

Partial Cured 

reduction ; 
shoit- 
circuiting 

Reduction Cured 

Reduction Died 


Reduction Died 

Reduction Cured 

Reduction Cured 

Reduction Cured 

Reduction Cured 

Big resection Cured 
of bowel 

Enterotomy Died 

Reduction Cured 

Reduction Cured 

Reduction Cured 

Reduction Cured 


Reduction j Cured 
Contbiueil on next jinfie. 
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Tabk I. — Casks of RiiTuorEUiTOXEAL Heiin'ia Puodecing Symptoms 
Recorded since 191-1 — continued. 


i 

Datk 

EF.i'onTKi: j 

SKX ANP 
AGK ^ 

I)K.£CniIT(O.V 1 

TiiFAT.MOrr ^ 

KF:>tLT 

Hetrocolic Hernia. 





191S 

Finsterer 

M 33 

lliscovcred strangulated, in course of 

Reduction 

Cured 




operation for strangulated inguinal 






hernia 



1920 

Pribram 

M 51 

Acute obstruction 

Resection of 

Cured 





233 cm. of 






ileum 


1921 

Zoepffel 

M 18 

Found during operation for appendi- 

Xot reduced 

Cured 




citis. .-Vs big as child's head 



1923 

Copenhaver 

31 25 

— 

— 

Died 

Hernia 

into Foramen 

of Winslow. 



191S 

Rawlence 

.31 18 

.-Veute obstruction ; tympanitic 

Reduction 

Cured 




tumour 

Reduction 

Cured 

1919 

Engstad 

31 — 

Acute obstruction ; tense mass in 






epigastrium 



1919 

Sehmilin- 

F 03 

Obstruction for 3 weeks. Ciecum 

Reduced 

Cured 


skj’ 


and ileum in foramen 



1923 

Copenhaver 

F 50 

— 

— 

Died 

Intersigmoid Hernia. 





1913 

Black 

F 34 

Followed a fail ; signs of partial 

Reduction 

Cured 




obstruction 



1918 

Taylor 

31 27 

.-Veute obstruction 

Reduction 

Cured 

1923 

Carling 

31 47 

.-Veute obstruction 

Reduction 

Cured 


& Jones 





Hernia 

through the 

Transverse 

Mesocolon. 



1919 

Pringle 






1. 

F 53 

Symptoms like gastric ulcer. Bowel 

Reduction 

Recur- 



1 

entered lesser sac through trans- i 


red &: 



1 

verse mesocolon, and escaped < 

1 

died 



/ 

through gastrohepatic omentum j 





F 2G 

Ditto 

Reduction 

Cured 


3. 

M 30 i 

Follooed old gastrojejunostomy. 

Reduction 

Cured 




Bowel entered by transverse meso- 

Reduction 

Cured 


t 

1 

colon, and escaped through gastro- 





1 

colic ligament 




' 4. 

F 35 1 

Had also a gastric ulcer 

Gastro- 

Cured 



1 


jejunostomy 


Hernia 

into Broad Ligament. 




191T 

Fagge 

F 01 ; 

.-Veute obstruction 

; Reduction 

Re- 






lieved 


,, 

F 49 ! 

.-Veute obstruction j 

Reduction 

Cured 

1920 

Barr 

1 

.-Veute obstruction 



192-t 

Pidcock 

' F 33 , 

.-Veute obstruction 

Resection of 

, Cured 





gut 


Anomalous Retroperitoneal HerniJs. 



19U 

Primrose 

31 GO 

Found in course of operation. Sac 

Reduction 

Cured 




entered beneath middle colic arteiy- 



1920 

Olmsted 

F 25 

Symptoms like cholecj-stitis. Sac 

Reduction 

Cured 




entered beneath left colic arterv 



1923 

Carling 

31 31 

Recurrent attacks of pain. Sac 

Reduction 

Cured 


& .Tones 


entered beneath ileocolic artery 



1924 

Pideoek 

' 31 37 

.-Veute obstruction. Sac entered 

Reduction 

Cured 


beneath right side of superior 
mesenteric arterv 
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Recorded Cases of Retroperitoneal Hernia producing Symntoms 
during Life. — 

Left Pakaduodexal Fossa. — ^iloyiiihau gives 8 case reports of patients 
successfully operated on (by Sonnenberg, Tubby, Priestly Leach, Narath, 
Haberer, LauTord Knaggs, HfcArtliur, and Sherren). At least 10 others died' 
with or without operation. 

The author in 1915 reported 10 further cases. These included those 
operated on by Vautrin (2), Crisler, Heller, Felten, Von Holst, Obrastzow, 
Pikin, Gobeit, and Pybus. In Priebatsch’s case, the patient died of obstruc- 
tion, but there was no operation. All the others recovered except Obrastzow’s. 
In Barker’s case the condition was discovered accidentall}’^ at an operation for 
cancer of the stomach. 

The present report adds 1.5 fresh cases, whereof 11 recovered after 
oi^cration, and 4 died. 

The total recoveries therefore amount to 27. and the deaths to 16. Xo 
doubt many fatal cases go unrejrorted, and there are some further recorded 
cases scattered about in literature which is inaccessible here. 

Right or Mesextericoparietal Fossa (Waldeyer’s). — Moynihan gives 
1 case successfully operated on (Neumann’s), and at least 3 others dying of 
the condition (Barr’s, Patou’s, and Zwaarclemaker’s). The author added 1 
case (Haasler’s), i\’hich was operated on but died of obstruction. Four more 
old cases (Quenu, Clarke, Rose, Selby) hai'C been added to the list by Nagel; 
all died. Also 3 more recent cases, described by MacAllum and Jliller in 
1008 (male, aged 41, died after operation); Mueller in 1911 (male, aged 47, 
died after operation) ; and Carson (male, aged 29, recovered after operation). 
To these Novak and Sussmau add an eighth, a man, aged 84, who recovered. 
Thus we know of 3 recoveries and 10 deaths. 

PERiciECAL Fossae. — The commonest of these is the retrocolic fossa. In 
i\Io 3 mihan’s series, there rvere 6 patients ivith symptoms, described by Rieiix, 
Aschoff, Mansell Moullin, Atherton, Neumann, and Funkenstein. Of these, 
4 died, and 2 recovered (Aschoff, Neumann). To these the present writer 
added 3, reported by jMatthews, hlarsh, and Ransohoff. Of these, Matthews’ 
patient died of obstruction without operation ; jMarsh’s and Ransohoff’s 
were cured by operation. 

A valuable paper by Pribi'am contributes 5 more old cases, between 
1896 and 1911, all operated on and reco leering (Korte, Bonsdorff, Marion, 
Joas, Krinsky). Since 1914, 3 further cases have been recorded b}' Pribram, 
Zoepffel, and Finsterer. All these rvere successful^ operated on. Thus the 
retrocolic hernias recovering after laparotoni)'^ number 12, with 5 reported 
deaths. Copenhaver mentions another fatal case at the Maim Clinic, but 
without details. 

Hernia into the ileo-appeiidicular fossa has been described on sereia 
occasions, of wdiich Mormihan accepts 5 in which obstructive srTOptoms 
were present (cases of Little, Partridge, Nasse, Riese, and ilacEwan,; ic 
last two were operated on and recovered ; Nasse’s case was also opeia ec 

on, but died. We have no further cases to add. • , +i , r 

Hernia into the fossa of Hartmann is rare ; the onlj" known ease is la 
of Snow, which was fatal. A case found post mortem has been c esen ic w 
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Flcmin". but it produced no symptoms durinj' life. The j)rcsent am iter in 
1915 described a personal case, in which the entrance to the sac laA to the 
outer side of the cicciun, looking to the right {Fig- 295). This patient reco\ ered 
after operation. 

FOR.A.ALEX OF WiNSLow. — lu Moviiihan's series, there were 9 eases with 
svmptoms (described by Blandin. Moir. Majoli. Square. Treves. Xeve. .-Vdjaroff. 
Delkeskamp. and !Mori). The last 5 were operated on ; 2 recovered, in the 
hands of Xeve and Delkeskamp. 

In 1906. .Teanbeau and Riche published a monograph on the subject, and 
reported additional cases from the literature. TLheir own case is rather doubt- 
fullv an example of this condition, and proved fatal though operated on. In 
addition to this and to those in Moynihan's list, they record 6 eases operated 


on (by Gangolphe. Rehn. Picado. 
Stecchi. Reynier. and Marten). Of 
these, all were fatal e.xcept Jlarten's. 
Xovello published a fatal ease, not 
operated on. 

Between 1906 and 1915, I found 
records in the literature of 4 more, 
reported by Carwardine. Haw. Mor- 
ton. and Sinclair. Sinclair's patient 
recovered. Haw’s patient died with- 
out operation ; the other two were 
e.xplored. 

Since 1914. 3 further cases have 
been published, all operated on and 
aU reeovering (by Rawlence, Engstad. 
and Schmilinsky), Thus altogether 
there are 24 cases : 6 were not opera- 
ted on but died of strangidation : 11 
died in spite of operation ; and 7 
survived. Copenhaver mentions a 
fatal case at the ^layo Clinic, but 



Fig. 295. — Fo^^sa external to the ca*cum. 
(-A'uthoFs case.) 


gives no details. 

IXTERSIGMOID Herxia. — ^Moynihaii rejected the oft-quoted case of 
Jomini. but alloAved 2 examples of the condition (under the care of Eve 
and Eccles). Both died, the first without and the second Avith operation. 
To this Coley's case is to be added, AA'hich also died AA-ithout operation. 

In addition to these, 2 examples haA-e come to light Avhieh Avere ovei’- 
looked. both published in 1911. by Krall and Macholl respectively. KralPs 
case AA-as a man. age 33, suffering from subacute intestinal obstruction, operated 
on and cured. MacholPs patient, AA-ith more acute symptoms, died after 
laparotomy (see Fig. 294). 

Since 1914, 3 cases have been published, all cured by operation. One 
of them (Black s) followed a fall, and shoAved chronic obstructiA'e SAmptoms ; 
the diagnosis Aias suggested before operation. The other tAvo cases (Taylor. 
Rock Carling and Jones), had acute obstruction. 

Thus Ave knoAv of 8 cases, of AA'hich 4 Avere saA'ed by laparotomy. 
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Hernia through the Transa^erse jMesocolon.— In this condition, 
which is not in quite the same category as those which ive have been consider- 
ing, tlie iiernia does not pass into a congenital peritoneal sac or one formed by 
stretching, but there is a slit or tear in the transverse mesocolon, on account of 
its tenuit3\ It is Avell known, of course, that rents maj* occur in the mesenteiy 
as a result of grave trauma, but we shall not deal with such. In the described 
cases of Iiernia through the transi'erse mesocolon, there was no history of 
trauma. 

jMoynihan does not give any examples of this variety, unless Astley 
Cooper’s stillborn infant can be classed here. 

The writer, in liis previous communication, quoted 4 examples (those 
of Jlayo (2), Stolicnberg, and Halpennj^). 

In 1919, Pringle described 4 more, but as one of these had had a pre- 
vious gastrojejimostonij^ it does not come into our classification. In his fost 
two cases, the sjmiptonis resembled those of gastric ulcer (in the second there 
had been hrcmatemesis) ; but at operation a hernia was found of small intestine 
passing through the transverse mesocolon into the lesser sac behind the stomach, 
and emerging through the gastrohepatic omentum. The bowel was extracted 
by operation, ivith success, but one of the cases recurred and died. In the 
fourth case, a gastric ulcer ivas present, but the iejunum was herniated into 
the lesser sac and emerged tlirough the gastrocolic omentum. Gastro- 
jejunostomy was performed, and a good result obtained. 

Hernia into the Broad Ligament. — No record of this condition is 
known to us prior to 1917, when Fagge described 2 cases, both coming under 
treatment for acute intestinal obstruction. In the first, tliere was a loop of 
ileum passed from behind fonvard into a hole in the left broad ligament below 
the ovarian ligament. No fossa is recognized by anatomists in this situation. 
The patient recoimred after laparotomy and reduction, but had further trouble 
from adhesions. In the second case, the coil of ileum ivas strangulated in a 
pouch aboA'e the OAmiw’^ on the right side, entering from behind forwards. This 
case Avas cured. 

Barr has described another example, of which details are not accessible 
to me. A fourth case is recorded bj'^ Pidcock, The Avoman had been delii'ered 
of a child a fortnight before, and Avas seized Avith acute intestinal obstruction. 
The obstructing band Avas the round ligament, and the fossa lay belou' it. 
Eight feet of gut had to be resected, and there Avere supjiuratiAm troubles, but 


she eAmntualR recoAmred. , 

Anomalous Retroperitoneal Hernia:. — A case of hernia into Fromme s 
fossa, Avhich lies behind the sjmipltysts pubis and in front of the bladder, was 
recorded in 1908, and recoAmred. Possibty there are tAvo other cases recorde 
bj'^ TiTika, but the paper is not aA'ailable. 

Primrose relates finding, during an operation for hour-glass stomac i, a 
large retroperitoneal hernia occupying a thin flabby sac chiefly in t le e 
lumbar region, extending deep into the pehds, Avith the opening oun e 
anteriorly by the middle colic arteiy, Avhich arose from the right common 
iliac arteiw, and proceeded up to the transA^erse colon. As theie Aieie no 
symptoms, nothing Avas done. In Olmsted’s case the siTOptoms aacic 
diagnosed to be due to cholecArstitis, but laparotomy rcA^ealed instead a Ja g 
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flaccid retroperitoneal Iiernia extending into the ])cH'is, ■wliich contained more 
than half the small intestines, with the ascending branch of the left colic 
artery lying in the free falciform edge of the sac. The jiatient was cured. 

Rock Carling and Jones described a case in which there were recurrent 
attacks of pain, and at operation it was discovered that a loop of ileum had 
passed into a pouch in the terminal part of the mesentery of the ileum. There 
was a slit-like aperture 5 inches long, with the ileocolic artery to the right 
and the last branch from the superior mesenteric to the ileum to the left. A 
very similar condition was described by Treves in his 1SS5 Hunterian Lectui-e. 
The 2 raticnt made a good recovery. 

In Pidcock’s case, the patient was operated on for acute obstruction, and 
a coil of small intestine was found strangulated in a pouch in the root of the 
mesentery, entering from the right, having the siij^erior mesenteric artery in 
front of the opening, and the structures of the posterior abdominal wall behind. 
It was analogous to a mesentericoparietal hernia of Waldeyer, but entered 
from the right side of the mesentery instead of the left. 0}rcration was 
successful. 

It is worthy of notice, in most of the varieties of internal hernia, what an 
imiiortant jDart is jilayed in the production of the sac by vascular bands. 
These offer a resistance along a particular line, and the peritoneum gets pushed 
in beneath this line. Thus in the right and left paraduodenal hernire, the 
superior mesenteric artery and inferior mesenteric vein respecti^•ely act in this 
wa\', and the anomalous cases just mentioned show the same feature. 

Clialcal Features of Retroperitoneal Hernia. — When retroperitoneal hernia 
produces sufficient symptoms to become of clinical importance, the picture 
may conform to one of three tyjres: (1) Acute strangulation; (2) Recurrent 
subacute strangulation ; (3) Palpable tumour formation. 

If the sjTnptoms and signs are merely those of acute intestinal obstruc- 
tion, exact diagnosis is of course impossible. In a certain number of the 
cases, however, as in that which stands at the opening of the pi-esent 
communication, the diagnosis is possible, and, inter alia, was made in this 
particular instance. :My patient had had forty or fifty attacks of subacute 
intestinal obstinction, which were in the habit of clearing up after two or 
three days. Tliis could scarcely be due to any other cause. 

-A^gain, either dm-ing an attack of acute obstruction, or apart from any 
severe sj-mptoms, thei-e maj^ be a palpable tumour in the abdomen, which has 
several times been mistaken for an ovarian or pancreatic cyst. The characters 
of this tumour are fairly distinctive, as Moynihan points out. It is limited 
to a definite area of the abdomen ; it is resonant on percussion ; distinct 
gurgling sounds may be heard over it on auscultation ; its size and tension 
^•ary with the symptoms. 

The clinical picture in patients with a hernia through the transverse 
mesocolon is quite different, resembling those of gastric ulcer. 

^eatment. — The operative treatment of these cases may be ver}' easv, 
or difficult to impossible. As the records show, the results during the past 
ten years have been much more favourable than in the earlier cases! no doubt 
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on account of earlier operation. If the gut is already gangrenous, it must 
of course be resected, and even so se^-eral liave recovered. Usually the patient 
IS too ill to attempt a closure of the mouth of the sac ; in fa^^ourable cases 
this ought to be done, but with due regard for the vessels so often met with 
in the neck of the sac. If reduction is impossible, it is generally feasible to 
cut the neck of the sac in an avascular region. AVhen the hernia involves the 
foramen of Winslow, of course this cannot be done, and the suggestion made 
by iMoynihan is probably the most hopeful ; he advises tearing into the 
lesser sac through the gastrocolic omentum, and incising and emjrtying a coil 
or two of the incarcerated gut. After this has been done and the incision 
in the gut sutured, if will perhaps be possible to withdraw it through the 
foramen. 

TABULAR SUMMARY. 

The following cases of retroperitoneal herjiia producing sjmiptoms during 
life are on record, besides a few published in inaccessible communications : — 


N.ITCRE of TRR HriLVIA 

Total 

C.vses 

I 

WlTHOVT 

OPER.ITIO.V 

llBD 

j After 
Operation 

Recovered 

AFTER 

Oper.vtiox 

Left paraduodenal fossa 

43 


36 

27 

Right ditto 

5 

3 

1 

1 

Retrocolic fossa 

17 

1 

4 

12 

Ileo-appcndicular fossa 

5 

2 

1 

2 

Fossa of Hartmann . . 

1 

1 

_ 



Other perictceal fossai 

1 




1 

Foramen of AVinsIow 

24 

0 

11 

7 

Intersigmoid fossa 

8 

2 

2 

4 

Through transverse mesocolon 

17 





0 -t 

Into broad ligament , . 

4 





3 

Other fossa; 

5 

— 


5 


I am indebted to Sir Berkeley Moynihan for permission to use Figs. 
-290, 291, and 292. 
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THE RESULTS OF PERINEAL EXCISION IN THE TREATMENT 
OF CARCINOMA OF THE RECTUM: 

ANALYSIS OF 143 CASES. 

By ay. B. GABRIEL, Londox. 

The jiresent series of 14-3 cases represents the total number of perineal 
excisions of the reetum with colostomy which have been performed in St. 
3Iark’s Hospital from 1910 to July, 1924. This pa])er is intended to give a 
precise account solely of the results of this operation, immediate and remote, 
corrected to Julj’’, 1924. No case of other modifications of perineal excision 
has been included in this series, such as pei’ineal excision with jjreservation 
of sphincters or formation of a sacral anus. 

The type of operation has been that described by Lockhart-Mummery,' 
and maj'' briefly be summarized as follows : A preliminary permanent 
colostomy is established, and seven to fourteen days later the perineal excision 
of the rectum is performed. The anus having been closed by a silk purse- 
string suture, an incision is made round it and is extended posteriorly ; the 
coccyx is disarticulated and the levatores ani are divided with scissors well 
arvay'- from the bowel. The rectum is dissected from the structures anteriorly, 
using straight scissors and gauze dissection, and the j^eritoneum is opened 
antei’iorly. The mesorectum is stripped up from the sacrum posteriorly, and 
is finally divided down to the bowel as high as long forceps and scissors can 
reach. The bowel is then mobilized sufficiently to enable it to be pulled down 
and dirdded well aborm the growth. The borvel is invaginated with several 
layers of catgut sutures, and the peritoneum is sutured to the stump, lear’ing 
the closure of bowel extrapei-itoncal. The pei’ineal wound is closed with, 
or sometimes -without, drainage. 

The majority of the excisions have been performed under spinal anes- 
thesia, rvith scopolamine and morphia, or gas and oxygen. 

MORTALITY. 

Immediate Mortality. — Under this heading is included every case in 
which death occurred in hospital following the operation. Out of the tota 
of 143 cases there have been 22 deaths, i.e., 15-4 per cent immediate moi- 
tality. During the course of the last three years the operation mortality ins 
been reduced to 12’0 per cent (7 deaths in 58 operations : see Table II )• 
The distribution of deaths between males and females, and the paiticu ar 

cause of death are set out in Tables I and 11- • i r 1 

The inereased risk of operation in males as comiiared with ema es 
appears clearly (IS per cent compared with 11 per cent). 
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Table J. — Operation Moutalitv. 


Xo. 

or 

XO. OF 

DR.\TIT- 

JIor.TALtTY 





Per cent 

Males 

S9 


10 

ISO 

Females . . 

54 


r. 

11-0 

Total 

143 


2*2 

l.A-4 

Table 2/.— Operation Mortaeity 

: Cause 

or Death. 

CAUsK 


Mali: 

FfaialE 

Tot.il 

Sepsis 


7 

4 

11 

UrinaTA- fistula 

. - 

3 

1 

4 

Pneumonia . . 


o 

- 


Shock 

. . 

1 

1 


Intestinal obstruction 


1 


1 

Exhaustion . . 


t 

- 

1 

Cause indefinite 

•• 

1 

- 

1 

Total 

•• 

16 

c 

22 


Local sepsis, with death from toxamiia or septicaemia, occurred in 11 cases. 
Tliere were fatal cases of urinarj' fistula : 3 were in men, in whom the fistula 
was in connection ■with the bladder or urethra, and 1 was in a woman whose 
left ureter was injured, Avith subsequent ascending pyelonephritis. Post- 
operative pneumonia accounted for 2 fatal cases. There were 2 deaths from 
shock in this series. One case was that of a female, age 45 ; severe hemor- 
rhage occurred in the course of the operation, and she died a few hours later. 
The other v'as a man, age 5S, Avhose gi-oivtli Avas found at operation to be 
adherent to the sacrum ; a large portion of bone had to be remoA-ed Avith 
the groAA-th, and persistent hremorrhage occurred in the course of a difficult 
operation : in spite of blood transfusion he Avent doAAm-hill and died twent\'- 
four hours later. One case of intestinal obstruction in a male subject occurred 
three days after perineal excision. His abdomen Avas explored, and a loop 
of small gut w-as found to be strangulated in the internal foramen formed 
betAveen the abdominal AvaU of the left iliac region and the eolon as it came 
forAvards to the left liA’pogastric colostomy. The loop of small intestine AA-as 
viable and Avas freed, but the patient did not surAUA'c. One man died from 
exhaustion for no definite cause a month after operation, and in one case in 
AA'hich death occurred on the third day the notes are defectu’e. 

Ultimate Mortality,— Of the 121 patients discharged from hospital con- 
A’alesccnt after perineal excision 44 are knoAvn to be dead. An anah'sis of 
their duration of life after operation sIioaa's that AA’hen recurrence takes place 
it causes death, as a rule, inside 5 years after operation (93 per cent), and 
that SO per ceiAt of these deaths occurred inside 3 years. Table III makes 
this clear : — 
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Table III. — Table of 44 Subsequent Deaths, showing Duration of 

lylFE AFTER OPERATION. 


UsnEii I Yii. 

1-2 Yus. 

, 1 

1 1 

2-3 Yus. ! 3-1 Y'RS. 

1 

I 4-5 Yu.^. , 

5-C Yus, 1 

1 

7~S YBS. j 

' IXDEF. 

12 

17 

C j 3 

3 

1 

1 1 

; j 

1 

1 

I 

1 


A consideration of the cause of death, so far as can be ascertained, shows 
that recurrence in the pelvis occurred in 11 cases, in the abdomen or liver 
in 11 cases, and 2 are alleged to have had secondary deposits in the brain. 
In 16 cases the cause of death has not been ascertained, while in 4 cases the 
cause ivas probably unrelated to the carcinoma of the rectum : thus cerebral 
haemorrhage is stated to have brought about the death of 2 patients who 
were otherwise ivell ; one female dei'eloped a liighl_y malignant and rapidly 
fatal carcinoma of tiie lireast between 4 and 5 years after operation. The 
case of the man who died in tlie 7th year after perineal e.xcision has been 
described bj’’ Lockhart-Mummery^ : in the 4th year after excision a constrict- 
ing carcinoma develojied in the blind colonic segment well away from the 
pelvic floor, without any evidence of secondaries in the pelvis or abdominal 
glands; it was considered to be probably a new formation, not related to the 
rectal growth ; this second carcinoma was e.xcised, but the patient died 3 
}''ears later with extensive dejjosits in the li^’er, aortic glands, and glands in 
the neck. 

A consideration of the 33 deaths occurring in less than 3 }’’ears after 
operation shows that in 15, i.e., 43 per cent, there was extra-rectal spread at 
the time of operation. Thus in 5 cases a mass of glands and thickened 
Rmjihatics was found in the mesorectum, and death occurred from recur- 
rence in the liver in each case at intervals r arying from 10 months to 2 years 
4 months ; in 5 cases the groivth had involved prostate, bladder, rugina, or 
the tissues posteriorly ; 2 cases rvere associated with abscess formation, one 
a peri-anal abscess, the other a liigh-lydng post-rectal abscess which was 
discovered at operation, evidentl}'^ due to perforation of the rectal wall at the 
base of the ulcer ; in 2 cases the growth had extended down to the anus , 
in one case, what was thought to be a small, secondaiy nodule was felt in the 
liver rvhen the preliminary colostomy was done, but it was decided to perform 
the excision in spite of this. Many'' of the remaining 20 cases, thong i 
movable, presented extensive and deepR ulcerated tumours, and in 2 of t ie 
cases the growth was several inches above the peritoneal reflection, lat iei 
beyond the scope of a perineal excision. 

In every case in which recurrence occurred in less than one yeai a ei 
operation, some local cause such as those just mentioned had been oun o 
account for so rapid a recurrence. 

Cases Untraced. — Thirteen cases are untraced, of whom 11 ueie oper 
ated upon more than 5 years ago. It is possible that some of t 
be still living, because in 1920-22 three were traced and knoun to e » 
free from recurrence for periods of 9, 4, and 3 years lespecne} 
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Iiave subsequently I)eeu lost siglit of. Oiic ease 'vas known to be recurrent 
in 1919 when last heard of. 


ANALYSIS OF CASES. 

Cases Now Living After Perineal Excision. — lly deduct ing from tlie 
total 143 eases *22 inunediate deaths. It subsetiueut fleatlis, and 13 nntraeed. 
tlie figure is arrived at of 04 patients who are now living after jierineal 
excision. 

Tabic /r* shows the eases grouiied into tliree main divisions: (1) 1 hose 
operated upon within the last 3 years; (2) Those ojicrated upon Iietween 
3 and 5 years ago: (3) Those operated u|)on more than ii years ago. 'J he 
table is an important one. and from it can be easily ealeiilaled the operation 
mortality in the different ])criods. and the ))crecntage of cure. 

Table /r. — t'.\sr.s Gaover.n .vccouniNc to l.r.xcTU or Timi; which 
n.\s NOW (.Iri.Y. inj t) i;i.\i‘.si;n siscr. OemiATioN : 

IxmcATiNC I*i;ncr.NTA<;i; or t'riti;. 



ek'- tm\.n r. VI 

WTKi; 

M.-HMi.N r. Yf.M:- 1 
\m.r. oil itvTuis , 

Jima; nos Yriio 
-IM r ' ' 1-1 loncA 

TmM. 

No. of cases 

.'iH 

-2 

(>;! 


Immediate mortality . . 

7 

(’» 

!l 

22 

Subsequent mortality . . 

8 

U 

27 

■u 

Vnt raced 

1 

1 

n 

Vi 

.Hive until recurrence . . 

a 

1 

1 

.*) 

-■Hive and well . . 

:S9 

•*> 




So far as is known as the result of a very recent inquiry, these G f eases are 
all well and free from recurrence with the exeeption of 5 : 3 of these arc under 
3 years' duration, recurrent in )ierincum. pelvis, and li\’cr respectively : one 
is a man who now, 4 years after ojicration, has irregular luemorrhago and 
discharge from the distal colostomy opening, which is most jirobably due 
to recurrence in the intrapelvic portion of the colon, and the last is a man 
G| years after operation in whom the growth has definitely recurred in the 
segment of colon distal to the colostomy, together with secondary deposits 
in the liver. 

To refer now to the cases alive and well at the present time, it will be 
seen from Table IT that there are 39 ea-ses less than 3 years after ojieration, 
5 between 3 and 5 years, and 15 more than 5 years since excision. These 
last are the most important. 

There are two cases free from recurrence 13 years after jierineal excision : 
one is a lady now 82 years old, who is still able to do some house-work ; the 
other is a man of 72 who, untd two years ago, did his work as a sewer fore- 
man. There is one case alive at 10 years, one at 9 years, two over 8 years, 
and 9 cases ali^■c and well at periods of 5 to 8 years after operation. 

The functional result in most of these cases is extremely good. Thus, 
to consider the 20 cases of over 3 years' duration free from recurrence, we 
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find the following results : 6 are women, of whom 5 are able to do their house- 
■\york, and one -works as a stationer’s assistant. Of the 14 men under con- 
sideration, 10 perform such varied work as the following occupations suggest : 
printer’s cutter, fish-curer, schoolmaster, packer, tailor, pilot, messenger, 
■<\'aiter, plate-layer (age 63), and one does odd jobs. Three are living in the 
ease of retirement, being now 65, 71, and 72 years old respectively, and one 
is a stout man of 59 who used to be a farm labourer, but no longer works. 

Age. — Advanced age has not been considered in itself to contra-indicate 
perineal excision. Of these 143 cases, no fewer than 37 were between 60 and 
70 years of age, and 4 were over 70. The oldest patient operated upon was 
a umraan of 76 upon whom Mr. Gi-aeme Anderson performed a perineal excision 
in September, 1923 ; she is at present in good health and carries on light 
household duties. 

The immediate mortalitj' in the 41 cases over 60 years of age was 8 
(20 per cent), and 19 of them are at present alive and well for periods of up 
to 8 years. 

The eases under 30 years of age who have been operated upon have, as 
usual, done badly. There were 3 of these, of ages 26, 28, and 29. Two died 
in less than 3 j^ears after operation, and the third has never been traced. 

Microscopical Examination. — In the earlier cases in this series histo- 
logical examination was, unfortunately, onl}' seldom carried out. While all 
the Cases done in recent years have been examined, only 8 of the 22 cases 
living more than 3 years have a microscopical diagnosis of carcinoma. The 
clinical diagnosis, however, remains, and is not lightty to be queried : at a 
sjrecial hospital like St. Mark’s a great wealth of cases is seen, and experience 
show's that a diagnosis of cancer b}”- sight and touch is only very rarely 
mistaken. Furthermore, the records of many cases not sectioned are rendered 
the more valuable in that good macroscopic descriptions of the specimens are 
available and support the clinical diagnosis of malignancy. 

This point is norv receiving pai-ticular attention, and care is being taken 
to have a complete examination made of every specimen removed. 

Operability Rate. — In the period under review, 1910-24, 521 new cases 
of cancer of the rectum and colon were admitted into hospital, of -which 230 
-were ojierable ; this gives an operabilit}' rate of 44 per cent. If corres250]-iding 
figures are taken for the last five v'ears, the operabilit}' rate is found to rise to 
54 jrer cent (116 operable out of 216). This latter figure may be somewhat in 
excess of the true figure, because a certain amount of judicious selection has to 
be exercised in admitting cases," there is a limit to the number of colostoms 
cases that can be dealt -svith by the nursing staff at one time, and it is not 
sound irolicy to fill up available beds Avith hopelessly inoperable cases A\hilc 
there are ojoerable and borderline cases urgently requiring admission. It is 
our jiractice to admit for further examination and exploration e\ eiy case 
in u’hich there appears to be the remotest possibility of the growth lemg 
excisable. Probably about 50 per cent is a good estimate of our present 

oiierability rate. P 

The following three cases are examines of the advancci] cone i ions o 
groAVth w’hich hai-e been considered as ojierable. They show what ni laii 
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results may be obtained by perineal cxeision for cancer in the middle and 
lower thirds of the rectum. 

r/ 7 c/. 1 — F R male afre .57. ims, under the care of Mr. Lockhart -Muuuuerj-. 

He nresented TA ulcemted crmNdh low ilown on the anterior reetal wdl I 
He prcsciucn .111 luLLi.n ^ ^ f.uiowcd a week later l)v nermcal exei>iion. 

inirprosmre''was°found to be involved, and a portion of the prostate, together with 
^he Sal x^sTcles. was removed with the frrowth : the hlaihler was opened and 
sutured with cataut. The patient made a flood convalescence without .in\ >"'m.*r> 
leak- since then'hc has remained in "ood health, and in a letter dated .Tunc, . - . 
iStes that his health is good and he does light work as a jiaeker : lus eolostonn 
is satisfactory, the wound is healed, and there is no sign of recurrence. 

Cnsc —IT. J.. male, aue 40. 1019. under Sir Charles nordon-Watson. lie was a 
stout florid-lookins subjcctXvith a hard irregular growth in the posterior wal of tin- 
rectum extending ^down to the anus: his inguinal glands on the right side nert 
enlarired and hard. .-V prcliminar\- colostomy with a gland dissection of the right 
irroin'was performed on .April .00. 1019. and on May 5, a perineal excision was done. 
He made a satisliictorv recovere'. and was discharged on .lime /tli. Ihc grouth 
was proved to be a coluninar-cclled carcinoma with secondaries m the mgumal glamls. 
Since then he has c.arried on his former work as a bank messenger, and m a recent 
letter he states that his hc.alth is good, and he is doing lus work, that lus wounds 
are healed, and that there is no sign of return of the growth. 


Case 3. TV. B., male, age 00, in .March, 1920, under the care of Mr. Lockhart- 

AIununer\-. He seemed old for his years, and in a poor state of health gcncnillv : he 
was a waiter. He presented an extensive malignant growth m the middle tliird ol 
the rectum, and had been sent in from out-patients .as a border-line case for examina- 
tion. It was decided that the growth was removable, and he was treated by 
colostomv and perineal excision. He subsequently developed a urinary fistula, 
probablv from sloughing of the base of the bladder, but after a stormy convalcssccnce 
this healed and he recovered. Since then he has resumed his work as a waiter, 
being now 70 years old. He looks extremely well, and a recent examination showed 
his perineal wound is soundly healed and that there is no sign of recurrence. 


Percentage of Cure. — In estimating tlic percentage of cure, all eases 
done less than 3 years ago must be excluded. In Table V are shown the 
percentage of 3- and 5-yeai- cures, the figures being arranged in two divisions 
calculated on (a) the total numbers submitted to ojieration, [h) the survivals 
from operation. This duplication of figures seems to be necessary for clear- 
ness owing to the different standards adopted in recording results such as 
these. 

Table V . — Pehcent-vge of Ceue. 


DKScr.imoN 

;^YEAn Ct-TIE ^ 

D-VF-AP. CERC 

a. Figures based on total numbers 


i 

submitted to operation 

23-5 per cent 

1 24 0 per cent 


(20 out of 85) 

; (15 out of 03) 

6. Figures based on sur\-i\-als from 



operation 

28-5 per cent 

1 28 0 per cent 


(20 out of 70) 

j (15 out of 54) 


The remarkable similarity between the figures for 3- and 5-year cures 
in the two columns will be noted, and might have been expected from a 
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consideration of Table III, which showed that 80 per cent of subsequent 
deaths after operation oecurred inside 3 j’^ears. The anomaly in dirision {a) 
of the figure for 3-j’^ear cures being less than that for 5 years is due to the 
abnormallj^ high operation mortality in the 3- to 5- year period, M-hich point 
is shown corrected in division (6). 

In conclusion, I wish to express ni}’- thanks to the Jledical Research 
Council for their financial assistance in starting and carrying on the cancer 
follow-up scheme of which this paper is the firstfruits, and to my colleagues 
at St. Mark’s Hospital for their ever-kindly help and encouragement. 

Finally, in publishing these results, a tribute should be paid to the 
nursing staff of St. INIark’s Hospital, many of u'hom have given long years 
with devotion and enthusiasm to the nursing of these cases. 
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CASE OF OSSEOUS METASTASIS FROM PRIMARY 
CARCINOMA OF THE RIGHT MAMMA. 

By Sir GEORGE THOMAS BEATSOX. K.C.B.. Gi..\sf:oiv. 

Altiiougu the cause of eaueev is still an unsolved inysten . ue kiiou that 
the disease. not\vithstandin<; its local oriirin. eventually, as a rule, siircads 
throughout the hodv. and that it may do so either in a slow ami slealth\ 
manner, or it may advance with rajhd and giant strides under conditions which 
seem to favour its progress. To these new manilcstations of the disease tlic 
term ’metastasis’ has been a]iplicd. and they arc tlic inpiortant element in 
cancer, being often the main factor in its ultimate fatal result. Tliat mctastascs 
vary with the situation of the primary growth is a well-known fact, so that 
the'prognosis in a case of carcinoma is to a great degree affected by the initial 
seat of origin of tlie disease. This is well illustrated by the study of tlic 
course of primary cancer of the uterus and breast. In 1911. La'/,arus-Barlow^ 
stated that the experience of the Middlesex Hospital (and it is borne out by 
my own at the Glasgow Royal Cancer Hospital) shows that 55 per cent of 
autopsies on cases of carcinoma of the cervix uteri reveal the eomjiletc absence 
of metastasis, while only .3-2 per cent of autopsies in mammary cancer sliow 
a similar freedom — a foot that must be a considerable bar to successful 
radiation against recurrence in these latter eases. 

Ignorant tliough we may be of the exciting cause of cancer, it is no longer 
a mystery as to how it spreads throughout the body. Clinical and pathological 
study have elucidated the method by which the infection is carried, and the 
roads by which it travels. Xo longer are mctastascs regarded as evidence 
of a ‘cancerous diathesis’, or the outcome of ‘cancer juice’ diffused through 
the tissues and organs. They are indications that cancer cells have travelled 
to the points affected and are behaving as ‘secondary tumours’. 'Whether 
these detached cellular elements find their way along by ‘s]3ontaneous mo\-c- 
ments’ (Roger AVilliams), by ‘permeation’ (Handley), or by ‘forcible dissemin- 
ation’ (Beatson), is immaterial. What Ave do know is that the two channels 
of dissemination are the lymphatics and the blood, and that in some cases 
both routes are folloAved at the same time. By Handley, lymphatic dissemin- 
ation is upheld almost to the exclusion of that by the blood. 

Reference has already been made to the frequency of mctastascs in 
mammary carcinoma, and an analysis of the seat of their occurrence has been 
studied by Gross. His table is based on 42.3 necropsies that he had collected. 
From it avc learn that the pleura; (50-9 per cent), lungs (49-9 per cent), lir-er 
(48-6 per cent), and bones (20-5 per cent) were the organs and stnictures chieflv 
attacked. In the case of the bones there exists a considerable variety of 
opinion as to whether general osseous invasion is common or the reverse, and 
as to the frequency ivith ivhich individual bones are attacked. This uncertainty 
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3S probably due to the fact that autopsies on cancer patients are not always 
eomplete in eonnection with the osseous system, so tliat notliing would be gained 
by discussing the point. Looking, however, to the view expressed veiy em- 
phatically by Handley that in mammary cancer secondary bone deposits only 
occur in hones which lie partially or wholly in the area liable to subcutaneous 
nodules --in other rvords, that they are due to lymphatic dissemination and 
not to blood infection — the following case is of interest. 


CASE REPORT. 

Mrs. F., age 55, was admitted to the Glasgow Royal Cancer Hospital 
under my care in August, 1913, complaining of a s^yelling in the right breast 
of six years’ duration. The famih'- history showed that her mother died at 
the age of 84, of senile decay, and that her father’s death was due to cancer 
of the tongue. She was one of a familj'^ of eight, and had only one brotlier 
alive. Two of the brothers died abroad, another from eonsumiition, and one 
sister from ‘a complication of troubles’. 

History. — -The personal health of the jiatient had always been good. 
She had been married for twenty-eight years, but had no family. She 
never had any trouble with the right breast, and no injuiy to it. Six years 
previously she had noticed a lump in it. She consulted a medical man, but 
nothing was done. The lump gradually increased, giving her, however, no 
inconvenience until hlarch, 1913 — about four months before admission to this 
hospital — when she felt her right arm less useful and began to suffer from 
sciatica in her left leg, which caused some difficulty in rvalking. Apart from 
these s3'’mptoms her general health was good and slie had not lost flesh. 

On Admission. — T he upper quadrants of the right breast were completely 
infiltrated with the new growth, and it had to a slight extent invaded the lower 
quadrants. To the feel the growth Avas A'^ery hard and A^ery irregular in shape. 
It Avas adherent to the skin, Avhich Avas bossed in places and discoloured, but 
Avas not broken. The nipple Avas retracted. There Avere some subcutaneous 
nodules to the right of the upper part of the sternum, and the right axillary 
glands AA’ere enlarged. There Aras no SAA^elling of the arm, and no tenderness 
AA'as complained of in handling the groAA'th. As far as plwsical examination 
shoAA'ed, there Avere no metastases in either the thorax or abdomen. Careful 
examination of the spine rcA^ealed no tenderness, nor could any be elicited 
along the left sciatic nerve. The onR thing noticeable Avas a complaint of 
stiffness in the outer muscles of the left thigh. The urine Ayas acid, and con- 
tained neither albumin nor sugar. 

The diagnosis was that of carcinoma of the mamma. As the case A\as not 
suitable for anj^ attempt to remoAm the groAAdh locallj^ and as the possibilitA 
of general dissemination of the disease aa'rs recognized, no operatiye measuics 
AA'ere undertaken, and palliatiA'e treatment onty Avas folloAved. 

During the first tu'o months of patient’s residence in hospital not nng 
special occurred. The chief symptom Ayas a very constant complaint ot 
rheumatic pains in the back and limbs. The case chart shows pulse, respiia 
tions, and temperature to haA'e been normal. On Oct. 8 a significant incic en 
happened in the form of a fracture of the right claA'icle Aidien the pa len A\as 
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raising herself in heel. It was treated hy rest, and imion resulted, as was 
eonfirmed at the post-mortem examination. On Oet. 12 bosses were noticed 
on the scalp, and a skiagram showed implication of cranial hones. The further 
chief notable incidents in the ease were the fraeturc of the left humerus on 
Mai’ch 2. 1914. and of the left femur on March 18. There was also loss of sight 
in the same month. Skiagrams showed the ]>rcscncc of cjircinosis in all the 
hones of both limbs, and the urine on March 7 revealed llcnce-.Tones aII)umose 

recognized indication of extensive hone involvement. I he j)atholf)gic;d 

report of the urine on March 7. furnished hy Dr. M hittingham. was as follows : 
“Acid: sp. gr. lOlS ; no sugar; no albumin, hut a trace of Bcncc-.Ioncs 
albumose." .-V further report on March 0 gave the amount of urine in twenty- 
four hours as 1000 c.c., against the normal 1.100 c.e. and of 0-018 grm. of 
urea per c.c. as against a normal 0-02. giving IS grm. of urea in twcnty-lour 
hours acrainst the normal 00 grm.. almost half less than the normal amount. 
The pathological report of the blood on March 4 was as follows : — 


Blood-count — 

Red blood-corpuscles . . a.oOO.OOO 
Haemoglobin . . 70-0 per cent 

Diffcrcnlinl Count — 

Granular series 85 per cent (normal 
7.5 per cent) 

Xeutropbils . . 77-0 per cent 

Eosinophils . . . . 1-0 per cent 

Transitionals . . .1-0 pel cent 


Colour iridcs . . . . . . 1 

While blood-corpuscles .. 70,000 


Myelocytes . . 4-0 per cent 

Hyaline series 15 per cent (normal 
25 per cent ) 

Small mononuclears 11-0 per cent 

Large mononuclears 4-0 per cent 


There were thus jiresent a secondary ana?mia and marked Icueoeytosis. 
mainly of polymorphs. On .-^pril 23. 1914. the patient died, and on the following 
day a post-mortem examination was made hy Dr. Harold Whittingham, 
to whom much credit is due for the interest he took in this case, and for his 
valuable reports on it. Without the.se the case would have been very incom- 
jdete and much of its usefulness lessened. 


POST-MOHTEM REPORT. 

The body is that of an emaciated woman. A iuitiour iitafcs occupies 
the right mamma, extending from the anterior axillary line to within an inch 
of mid-sternal line transversely, and from 2nd to Gth ribs in the mid-clar-icular 
line vertically. The nipple is retracted. There is slight ulceration in one 
spot (Fig. 296). Surface of growth bossy, and skin over it bluish-red in colour. 
Growth fixed to chest rvall : skin adherent to growth. The skin round the 
grouth for a radius of 3 in. from the nipple eontains numerous small 
shot-like subcutaneous nodules j a few also lelt as far round a-s the posterior 
axillary line ; one between scapula?. 

The right axillary lymph glands are enlarged and hardened. A dense 
hard tumour mass surrounds the middle third of right clavicle (Fig. 297). 
Right clavicular glands enlarged. Inguinal glands free. Hard bosses felt 
over bones in frontal, parietal, and occipital regions. The left mamma is 
free. Xo oedema of arms or face. 

The right axillary and supraclavicular glands are much enlarged and 
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hardened with dense white growth. In the left axilla the pectoral group of 
glands is involved. 

•The subcutaneous fat is scanty and normally pigmented. 

The right mamma on dissection shows the breast proper to be replaced 
b}^ dense white carcinomatous growth, which growth has involved the riglit 
peetoralis major muscle, and spread as a dense sheath of growth between tlie 
pectoralis major and minor to the costocoracoid membrane, especially in the 
direction of the coracoid process of the scapula. The growth has also penetra- 
ted to the thoracic wall. Thus, on the right side the 3rd, 4th, 5th, 6th ribs, 



Fig. 290.^ — Showing the appearance of the breast post mortem. 



and 3rd to 6th intercostal muscles are involved, while on the left side t le 
growth has spread across the fascia covering the sternum, and inr'oh'cd the 3ic 
to Sth ribs and intercostal muscles. The left breast has, howe\ ei , escapee . 

Thorax. — The pericardium is chronicallj'' inflamed milk-spots o\ci 
the base of the left ^'entricle and the right auricle anteriorly. No caicinoina 
found here. The heaH is of normal size ; the cardiac muscle is a itt e pa e 
(diffuse fatty degeneration). Ante-mortem clot in both ventricles, a so ’ 
right auricle and pulmonary artery, 
changes in the aortic arch. 


LClIl x-iwu 

Valves normal. Slight atheromatous 
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Both pirural sac.t arc more or less aclhcrcnl all romul. esi)ecially the rij;ht 
sac. The left sac contains about a half-pint of clear yellow llnid. Small while 
carcinomatous nodules, varying in size from ])in-hcad to small [)ca. dotted 
over both visceral and parietal layers on either side, especially numerous on 
the right side. Diajihragmatic jileura is tliiekly studded with these nodules. 
The spread to pleura is ]n-obably lymphatic. 

Both lungx arc studded throughout with small nodules of growlh--whitish. 
and size of a small pea. and probably spread by the blood. No evidence ol 
spread along the bronchi. 

The antnior ivcdiasihial 
lymph glands are slightly in- 
vohed. Posterior set and 
bronchial glands are appar- 
ently free. Thoracic duct 
appears to be free. 

Abdomen. — The periton- 
eum contains two small white 
carcinomatous nodules below 
the level of the umbilicus and 
along the course of the right 
deep epigastric artery. The 
liver is a little enlarged and 
fatty, with marked perihepa- 
titis. Xumerous carcinoma- 
tous nodules are scattered 
throughout the liver both in 
its substance and near the 
surface. These nodules vary 
in size from a split-pea to 
that of a five-shilling piece, 
the latter being a nodule in 
the centre of left lobe of the 
liver. The nodules in centre 
are larger than those near the 
surface. Some are haemor- 
rhagic and, in places, necrosing. Many of the surface nodules are umbilieated. 
Spread here may be lymphatic or blood, or both. The larger size of the 
central nodules compared with those at the surface of liver points to some, at 
least, arriving through the blood-stream ; some show definite relation to portal 
tracts. The stomach and intestines are normal. The spleen free from carcinoma. 

The ovaries are shrivelled and puckered. The uterus contains in its 
inteiior a large intramural fibroid, the size of half-a-crown, breaking down 
in its ceiitie. The bladder is normal. The kidneys are of normal size, 
Xumerous small nodules of growth are dotted throughout them, especially^ in 
the cortex, some of the nodules har'ing a definite relation to the blood-vessels. 
Some are just under the capsule, but even here a definite layer of renal tissue 
is seen between them and the capsule— apparently blood-spread to kidneys. 
There is some in\’olvenient of the aortic lymph glands. 





Fig. 297. — Frnclurc of right clavicle. 
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Iliac lymph glands are free of carcinoma, as also are pouch of Douglas and 
psoas and tliacus mtiscles. A few slight old adhesions are present in the pouch 
of Douglas, Calcareous plaques in the aorta {abdominal) and common iliacs. 

Osseous System.— The right clavicle {Fig. 297) is the seat of a healed 
fracture at the junction of its outer and middle thirds. The union is good, 
and is surrounded rvith a callus which is found to consist for a great part of 

tumour tissue. The centre portion 
of this right clavicle is also can- 
cerous. The spread of carcinoma 
here has probabl)’^ been by costo 
coracoid membrane. 

The left humerus {Fig. 298) 
has fractured below the level of 
the deltoid insertion. It is incom- 
pletel}'^ united, much tumour tissue 
uniting the broken ' ends and sur- 
rounding them. On section of the 
humerus, nearly the whole medul- 
lary cavity is found filled with 
tumour tissue of a yellowish tinge ; 
towards the centre of the shaft 
some red marrow is seen amongst 
the tumour tissue. The infection 
of the bone appears to have been 
through the marrow, and then to 
ha^'e spread outwards, eating its 
way to the surface of the bone by 
pressure atrojjhy. The spread to 
bone was probably b}"^ the nutrient 
artery. The various muscles, ten- 
dons, and fasciae going to tlic 
humerus were carefully e.xamined, 
but no evidence of clirect spread 
by this route could be found. Tlie 
only place "svhere any growth ^vas 
found in muscles and fascia was 
around the seat of fracture, and 
this can be readih^ e.xplained. 

The right Immcrus is also cx- 
tensivel}^ involved in its marron 
cavit}'’, but as on the left side 
no erddence of spread by fascia 
or tendons, etc., was found. 

The left femur {Fig. 299) is fractured high up in the upper third of the 
shaft. The union is poor. 3Iuch tumour tissue is present in the callus. On 
section the whole marrow is more or less replaced by yellowish-white tumour 
tissue, and some red marrow was still seen here and there towards t le 
of the shaft. Compact bone much thinned all round. No increase o gron 



Fig. 298.— Fracture of left Jiumerus. 
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noticed at the point of muscle insertions, and no evidence of si)rcad aloiif; 
the tendons, fascia, etc. .\]Diwrcntly blood-spread. Some slight infection of 
vasti muscles at scat of fracture. The right fctiiur (Fig. dOO) is in a similar 
condition, but no fracture present. The Jir.'^t left metatarsal hone (Fig. .'JOl) 
on section shows white nodules of tumour growth in its centre and especially 
at its distal ends. The 



Fig. 299. — Fracture of left femur. 


Fig. 300. — Ri^ht femur. 


carcinomatous involvement, wliich is strange 
as It is often involved in cases of direct or hunphatic spread. 

IJie Srd to 6th right and 3rd to Sth left ribs are involved by direct snread 
and apparently through the lymphatics. ^ ^ 

The shdl shows fascial spread by cei^dcal fascia, and numerous nodules 
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lying over the cranial bones and eroding into them. On removing calvarium, 
varying-sized nodules (5 to 20 mm. in diameter) are also seen between dura and 
the bone, leading to some compression of the brain, the convolutions being 
somewhat flattened. At the left sphenoidal Assure a moderate-sized growth 
involves structures here, and has invaded the sphenomaxillary fossa and back 
of the left orbit, this, with the cerebral compression, accounting for the optic 
atrophy. The diploe of the bone of the cranial vault is also involved, here 
probably from nodules in dura and pericranium, but possibly in addition 
from the blood. No nodules found in the hrain or pia mater. The optic 
atroph}^ on both sides was clearly from cere- 



:mosis oi nrsb incitiLuisui uunv , , 

of left foot. ""‘I 


The dth to 12th dorsal and 2nd to Uh lumbar vertebra were found to be 
extensively involved in their bodies. The cervical vertebra; were not exam- 
ined. These infections may have been due to lymph-spread by mtercos a s 
— especially as some nodules were seen in the anterior spinal hgamen m 
cervical, lumbar, and dorsal regions. No involvement of the cm °”'L’ 

The radii, ulna, tibia, and fibula {Figs. 302, 303) were all involvccl, uit 
large nodules and masses of tumour tissue, ehiefly m the marrow 
none of these instances could any evidence be found of lymph-spieac , an 
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was no more tumour tissue at sites of leiiclon insertions lliaii elsewiiere in the 

Ijones in fact, if anythin", less. So also in lunneri and lemurs, and nolal)l_\ 

in tlie plialanges examined {Figs-. 30t, :}()a). where tlie nodules were mosl 
numerons at the distal ends of hones. These points favour blood-spread, 
though in the case of the ribs, vertebne. and skull there is evidence ol 
spread by fascial planes and lymphatics. 

Sections were made of the mammary tumour, 
of the infected marrow, of the various bones, and 
of the scalp, liver, spleen, kidney, and aortic 
glands. In all of them, save the s)ilccu. there 
was confirmation of the tnacroscopic ap))earanecs 
showiii" that they had originated in a tyjjieal 
spheroidal-celled seirrluis of the mamma. 

* * * * 

In the above elinical and ])athologieal record 
there are several points of interest to be noticed. 

The first one is the loss of sight in March. 101 1. 

This was not due to cerebral metastases. as there 
was no carcinoma spread to the brain itself. 'I’hc 
blindness was evidently the result of optic atrophy 
on both sides caused by brain compression induced 
by the varying-sized nodules found lying between 
the dura and the bone, and by their subsequent 
passage down to the middle fossa of the skull, 
causing at the left sphenoidal fissure a moderate- 
sized gron-th which iin'oh'cd the structures there 
and invaded the sphenomaxillary fossa and the 
back of the left orbit. 

Another point is that the case is illustrative 
of what has been observed in similar ones — 
namely, a not very active carcinoma becomin" 
the focus of a silent, stealthy, and widespread 
osseous dissemination of the disease, accompanied 
by few local manifestations of its presence. 

Beyond the complaint of indefinite rheumatic 
pains, especially in the back, there was nothing 
to indicate what had taken place. Neither local 
tenderness in the bones nor tenderness over them 
was present ; nor was pyrexia revealed in the 
form of rise of jjulse or temperature. It was not 
until the occurrence of the different fractures 
that attention was directed to the osseous system, 
and it was only when use was made of the X rays that the e.xtent of the 
bony lesions was revealed, thus clearly indicating the need for a more 
systematic use of skiagi-aphy in all cases of carcinoma, especially of the 
n^mma, and, above all, in those that it is jDrojiosed to treat bv the deep 
(Erlangen) X-ray therapy. ' 
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Fig. 303. — Left radium and 
ulna. 
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Another point of interest to be noted in this ease is the reparative power 
apparently possessed by bones which are the seat of careinosis. This is well 
illustrated in the case of the right claviele {Fig. 297), whieh was the first bone 
fractured. The ]Dost-mortem examination showed that it was the seat of a 
healed and united fracture at the junetion of its outer and middle thirds, 
although the centre of the bone was cancerous. In this instance the spread 
of the carcinoma was probably lymphatic by the costocoraeoid membrane, 
for at the post-mortem examination it was found that the mammary tumour 
had spread through the pectoralis major and was seen as dense white growth 
infiltrated between that muscle and the peetoralis minor and spreading by it 



Fig. 304.— Carcinosis of right finser bones. Fic. 305. — Carcinosis of left finger bor.es. 


up to the costocoraeoid membrane and to the outer half of the clavicle, where 
there was callus (largel}'^ mixed with new growth) surrounding the firml> 
united fracture. In the case of the fracture of the left humerus (Fig. 298) 
and left femur (Fig. 299) there was good evidence of an attempt at union, but 
it was incomplete and poor in comparison with the cla^'icle. In both cases, 
however, callus was present, though largely composed of tumour tissue. 

It is not eas}’' to dogmatize on the course of e^'ents that leads up to 
fracture in bone carcinosis. There may be a preliminary diminution m t le 
salts of the affected bone ; but it would almost seem as if the ]wescnce ol the 
tumour cells in the interior of the bones did not arrest the powers of the bone- 
formincT osteoblasts on their outer aspect, for the callus jmesent m the unitcu 
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clavicle, as also in the ease of the luimcnis aiul femur, was a hlciul of ostco- 
genetic and tumour cells. 

In view of the dose connection that exists between llie reel marrow of tlic 
Ion" bones and the cellular elements of tlic blood, it is a very natural question 
to ask ; “ What was the blood picture in the ease ? Did it mirror tlie condi- 
tion of the bones ? If so, wliat variations did tlie formed elements of the blood 
underffo ? " In answer to these queries it may be said that there were very 
distinct anatomical changes in the blood, and that they arc of considerable 
interest, but they cannot be said to rellcet the osseous lesions found by the 
X rays and confirmed by the jmst-inortein examination. If reference is made 
to the jiathological report on the blood on March, im t. seven weeks before 
death, it shows that there was a distinct diminution of red cells and a great 
increase of leucoc\-tes. mostly of the iiolymorph type, with a small jjcreentage 
of myelocytes ; but. beyond this lesser number of erythrocytes, there was no 
evidence of pathological changes in the shape of nucleated red eorjmselcs 
and megaloevtes — manifestations one would have expected in such e.xtcnsive 
bone-marrow changes. This is a very striking feature in the ease. In no way 
is it in keeping with the blood changes found in what has been called by Piney 
“ the metastatic amcmia of osseous carcinosis ". 

Harrington and Teacher point out that the recorded eases of osseous 
carcinosis, secondary to jirimary carcinoma of the stomach, breast, uterus, 
bile-ducts, and prostate, fall into two groups — one eharaetcri/.cd by no sjiceial 
changes in the blood, and the other l.iy very marked variations of a nature 
suggestive of pernicious amcmia, namely, high colour indc.x. reduction in 
haimoglobin and red cells, and the i)rcsencc of megaloblasts. It is to the first 
of these groups that this ease must be assigned. .-Vs to the conditions that 
regulate or control the anaemia of cancer, jjrobably the most important arc 
ulceration of the primary growth, .sepsis, and hfcmorrhage. None of these 
Avas an active factor in this case, so there Avas not present in connection A\-ith 
the bone-marroAv any ‘erythroblastic reaction’ AAhich. Avith its multi])lication 
of red cells normally jnesent in marroAv, turns it fi-om yelloAA- into red. In the 
present case, sections of the right humerus and femur shoAved the epiphyseal 
ends of the bones pale and someA\-hat yelloAvish, due to the presence of a large 
amount of tumour tissue, proA-ed to be such by the microscope. The diaphyses 
contained a little red marroAV, but their striking feature A\-as a large amount of 
AA'hitish and moderately dense tumour tissue. It A'-ill thus be observed that 
the red marroAv is absent from the epiphyseal ends of these bones — its normal 
situation — and that the little red marroAv present AA as seen in the shaft of the 
bone. The niicroscojjic examination of the tumour tissue in the marroAv of 
the bones shoAved it to consist of typical scirrhus carcinoma, identical Avith the 
condition found in the mammary groAAth. This latter consisted of strands 
and clumps of spheroidal epithelial cells hing irregidarly amongst a dense 
and abundant fibrous stroma. In short, the groAAdh in the bones AA-as a typical 
scirrhus carcinoma, and it had for the greater part replaced the ordinars' bone- 
marrow, but any remains of the yelloAv marroAv shoAved little change from 
normal. The first metatarsal bone on the left side {Fig. 301) furnishes an 
illustration of the AA'hole of the contents of the medullary cavitv bein" 
replaced by tumour tissue. ' ' ° 
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Interesting as the above-mentioned points are, tliey are of minor value 
compared with the importance of this case as a contribution to the still conten- 
tious point as to the channel by which osseous carcinosis takes place. Since 
the abandonment of the ‘cancer-juice’ explanation of the spread of cancer 
through tire body, two theories as to cancer dissemination Irar^e prer-ailcd. 
namely, the ‘embolic’ by the blood, and the ‘lymphatic’ by the lymphatics! 
In the former, particles of the primary carcinoma find their way into the blood 
and are distributed by its current to different jrarts of the lLd\\. where the 
transmitted cells proliferate aird produce secondary rrodules, the channels of 
invasion being either the thoracic duct or the small veins in the vicinity of the 
jri’imary tumour. In either case, the particles must pass tliroiigh the lungs to 
reach the systemic circulation. In the lymphatic mode of spread, the exten- 
sion takes place bj'’ the passage of the cancer cells along the hurrphatics of the 
part, thus enabling them to inr’ade ireighbouring areas. As to the respective 
frequency of these two modes of dissemination, the former -^dew was that the 
embolic process was responsible for the largest number of cases, and in F. ^ on 
Recklinghausen it found a strong exponent. In late 3 ’^ears another su])j)ortcr 
of it has been M. B. Schmidt, of Jena. But to several workers its acceptance 
presented difficulties, one of the first men to take exception to it being 
Mr. Stephen Paget^, who, as far back as 1889, dealt with the subject in a 
paper published in the Lancet. It would serve no good purpose to give in 
detail the arguments 23 ut forward bv Mr. Paget, as the woj-k in recent ycai's of 
Mr. W. Sampson Handlejq of the Middlesex Hosjrital, has made it clear that 
the usual path of the cancer spread leading to metastases is by the lymphatic 
system, that embolic dissemination is less common, and that it is not necessary 
to have recourse to it to exjrlain the osseous and other distant metastases 
observed in carcinoma, say, of the mamma. This is to a large e.xtent the case, 
but it does not justify the statement that the earlier view of blood-spread 
must be abandoned and that “ the spread, as was shown by workers at the 
Middlesex Hostrital, is invariabl)'^ by the hunphatics 

The present ease illustrates the following points : (1) Extensive involve- 
ment of the distal bones of the limbs ; ( 2 ) Departure from the rule that the 
liability of a bone to cancer metastases is increased ly its mere jn-oxinrity to 
the primary growth ; (3) The fracture of the left femur high up in the upper 
third of the shaft and not lower down where compact bone is thinner ; (-t) The 
fractvire of the left humerus below the insertion of the deltoid muscle ; (5) The 
freedom of the sternum from carcinomatous involvement, which is unusual, as 
it often is involved in cases of direct or of lymirhatic spread ; (C) I cry feu 
skin nodules, although the osseous-spread was verv diffuse. 

Perusal and careful considei-ation of the jrathological report ]:)oint to this 
ease being a combination of Ijmqrh- and blood-spread from the inimary tumoin. 

The lymph-spread is manifest in the skin nodules, the enlarged axillai\ 
glands, the involvement of the pleurae, and in the osseous invasion ^ ''J 
vmrtebrje, ribs, clavicle, and skull. In the cla^-icle the cancer had spreae 
the costocoracoid membrane, and in the skull by the cervical fascia, u uc 1 
(rave rise to numerous nodules lying outside the cranial bones under tiic peri- 
osteum forming bosses and eroding the bones. There wore also nodules oum 
under the dura mater which had travelled probably by the fascia between tJie 
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sutures, aud thus were lyiiiphatic iii their orijiin. Fascial spread also occurred 
in the case of the vertebnc and the ribs. 

The blood-spread is shown in connection with all the lonf; bones of all the 
limbs, with the liver, lungs, and kidneys. In the ease of the left humerus, 
the infection was apparently through the marrow, iiossibly by the nutrient 
artery, for careful c.xamination of the various muscles, tendons, and fasei:c 
goin" to the humerus furnished no evidence of direct sju-cad of cancer cells 
by these routes. The only place where any growth was found in the muscles 
and fascia was around the scat of fracture, and this condition is easily under- 
stood. An c.xamination of the right unfractured humerus gave similar results, 
although the medulla was full of tumour tissue. The state of matters in the 
left femur was also corroborative of blood-spread. In the fractured bone the 
whole marrow was more or less replaced by ycllowisb-white tumour tissue, 
with some red marrow still seen here and there towards the centre of the shalt. 
In this bone, again, there was no evidence of tumour growth at the point ol 
muscle insertions, nor of spread along the tendons, fascia, etc. The only thing 
noticed was slight infection of the vasti muscles at the scat of fracture. The 
conditions just enumerated were those also present in the right unfractured 
femur. In the case of the radii and ulme. the shafts showed distinct deposits 
{Fig. 303), as also in the tibia? and fibuhe. In the latter, nothing was found 
along the attachments to their proximal ends. Confirmatory evidence of 
blood-spread is furnished by the nodules present in the liver and kidneys. 
In the case of the liver, the nodules were, as the post-mortem report states, 
scattered through the organ and wci'e both in its substance and near the surface. 
The nodules in the centre were larger than the surface ones, a fact that would 
suggest that they had arrived through the blood-stream, especially as some of 
them showed definite relation to portal tracts. The infection of the kidneys 
is in keeping with blood-infection, for some of the numerous nodules dotted 
throughout them manifested a definite relation to the blood-vessels, while 
others were just under the capsule with a definite layer of renal tissue between 
them and the capsule. Lastly, the important link in all blood-infection is 
furnished by the condition of the lungs, which were studded throughout with 
small nodules of growth, whitish, and the size of a small ])ea, and were most 
probably spread by the blood-current, as there was no evidence that they had 
travelled along the bronchi. 

There are other jjoints in this case to which attention might be drawn, 
but sufficient has been said in support of the contention that it is clearly con- 
firmatory of the embolic theory of metastases, and demonstrates that both it 
and Ir mphatic infection may go on side by side in the same patient, thus 
indicating the need for some modification of the dictum laid down by the 
^liddlesex Hospital School, that “ the spread of cancer is invariably by the 
lymphatics . Further, it is in no way confirmatory, but rather contradictorv, 
of the contention very strongly emphasized by Handley that there is 
a relation between skin-infection and bone-infection— in other words, that 
there exists a resemblance in extent between the areas liable to cutaneous 
nodules and those liable to metastases in bone. The present case is also quite 
m keeping with the conclusions come to by Piney^ in his r-aluable paper in 
this journal, where he brings forward very strong proof that cancerous 
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metastatic dei^osits in bones are due to arterial or capillary embolism, in the 
shape of evidence that vascular channels in the bone-marrow contained 
both red corpuscles and epithelial cells, side by side, and that his investiga- 
tions render it an open question as to the existence of lymphatic channels 
in bone-marrow. 


SUMMARY. 

1. Carcinoma of right mamma with hjmph-spread to skin, glands, plciirfc, 
clavicle, skull, and vertebrae ; and with Wood-spread to all the long hones of 
all the limbs, and to the liver, lungs, and kidnej's, so that the case is partly 
l 3 anphatic- and partlj' blood-spread. 

2. The blood condition is of interest, showing diminution of red cells 
with marked increase of leucocj'tes, mostlj' of the pohnnorph t^^pe. 

3. Skiagrams show that the cancerous foci are not more frequent in the 
tendinous or fascial insertions, a point well illustrated in the phalanges of the 
hand, where the tendons are attached at the base, while mam' foci arc more 
numerous at the apices. Tliej' also demonstrate the presence in the radii, 
ulnce, tibire, and fibula: of large nodules and masses of tumour tissue, chiefly 
in the marrow cavitj'. 
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AN INQUIRY INTO THE CAUSATION OF POST OPERATIVE 

PNEUMONIA. 

By henry FEATIIERSTONE. BinMixaiiAM. 

Since the dawn of civilization, knowledge of the cause of disease has been the 
prineipal aim of medical research. But how seldom have men reached the 
goal ! The specific organisms which, as we believe, arc responsible for some 
of the infectious fcvci's, have been discovered, yet we arc still ignorant as to 
the mechanism which, as the disease appeal's in different individuals, alters 
its character and may prevent its develojuiicnt. 

The subject under discussion is one of great interest to surgeons and to 
anesthetists, for infective diseases of the lung are a serious menace to many 
patients who have undergone successful operation. To the jihysieian and to 
the pathologist, the study should repay attention, for the malady begins, 
runs its course, and ends while the patient is under complete medical control. 
Theoretically, we should be able to analyse each possible causal factor, and. 
from our conclusions, draw up an explanation which will enable us to cheek 
the scourge in the future. 

How far the present essay has sueeceded in carrying out this ]U‘inciplc 
is for the judgement of others, but I trust that the time devoted to its jicrusal 
may be not ill-spent. 


INTRODUCTION. 

Material. — The following material is employed in the discussion : — 

1. Pertinent literature from Germany, France, Spain, the United States. 
Canada, and this country, from IS95 till the present day. In the course of 
the past twenty -five years, these considerable pajicrs have been collected by 
my senior colleague. Dr. W. J. !McCardie, and I have to offer him my gi-ateful 
thanks for permission to use them. 

2. An analysis of the residts in one thousand consecutive medical and 
surgical autopsies, performed between ^lay. 1920. and May, 1922, at the 
General Hospital, Birmingham, by Professor Shaw-Dunn and his assistants. 
A general comparison is made with the findings in the iiost-mortcm room at 
the Queen's Hospital, Birmingham, during the same ]ieriod. For permission 
to use this evidence I must thank Professor Shaw-Dunn and Dr. R, G. Abrahams. 

3. A comparison of the incidence of pneumonia after operations on the 
stomach and after hysterectomy, in the series of these procedures which 
occurred at the General Hospital, between ^lay, 1920, and 3Iay. 1922. 

1. Records of pneumonia occurring in the surgical wards at the General 
Hospital from ^March, 1922, to 3Iarcli, 1924. 

5. lily omi observations as anaesthetist at the General Hospital, the Ear 
and Throat Hospital, and the Children's Hospital. 
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Incidence. In 1897, Dr. Silk^ referred to the rarity of post-operative 
pneumonia, and recorded that during 1894 and 1895, 5000 amcstiietic cases 
u'ere followed bj^ pneumonia on onlj'^ 13 occasions, of which no fewer than 8 
succeeded operations on the tongue or jaw. Prescott, of Boston, had noticed 
3 pneumonias after 40,000 administrations. During the next year or two. 
Stanley Barling,^ Pridgin Teale,® Rumboll,^ and Miss Aldrich-BIake® related 
similar experiences. Dudley Buxton,® Carter Braine, and Silk, in 1900. 


Table I. — Incidence, Mortality, and Morbidity of PosT-oPERATmj Pneumont.v. 



Author 

Operations 

PXEUMOXIAS 

JIORTALITI 

OF 

lIORBrom- 

Upper 

Abdomik.\i 

Opeu.\tioks 

P.VEUSIOXIAS 

MonitUIY 

OF 

MOr.WIilTT 

1898. 

.Schultz . . 

5724 

Number 

27 

Per cent 

0-47 

Por cent 

70 


Number 

Per cent 

I’erfcnt 

1898. 

Anders 

57,842 

40 

007 





— 

— 

— 

1897. 

Silk . . 

5000 

13 

0-20 



- — 

— 

— 

— 

1898. 

Barling. . 

2000 

1 

005 



— 

— 



— 

1900. 

Rumboll 

1500 

1 

0-075 



— 

— . 

— 

— 

1900. 

Aldrich-BIake 

1250 

3 

0-24 



— 

— 

— 

__ 

1900. 

Buxton 

4914 

17 

0-34 



— 

— 

— 

— 

1900. 

Julliard 

4000 

0 





— 

— 

— 

— 

1900. 

Carter Braine 

4380 

1 

0-23 

— 

— 

— 

— 

— 

1900. 

Silk . . 

900 

1 

0-11 



— 

— 

— 

— 

1901. 

Mickulicz and 
Henle 

1787 

143 


40 

1787 

143 

8-0 

4G 

1902. 

Crouch and Corner 

.3000 

10 

0-3 

10 

— 

— 

— 

— 

1904. 

Bibergcil 

3909 

283 

7-2 1 



3909 

283 1 

7-2 

— 

1904. 

Gebele . . 

1196 

77 

0-43 ; 

— 

1190 

77 I 

0-43 

— 

1904. 

Albanus 

1140 

53 

4-04 

— 

1140 

58 j 

4-04 

— 

1905. 

Czernv 

1302 

52 

40 

— 

1302 

52 1 

40 

— 

1905. 

Kausch 

1880 

45 

2-24 

— 

1880 

45 ! 

2*24 

— 

1905. 

Kronlein 

1400 

8 

0'57 

— 

1400 

8 ! 

0-57 

— 

190G. 

Lawen . . 

9755 ‘ 

180 

1-84 

65 

— 

— 

— 

— 

190G. 

Armstrong 

2500 i 

55 

2-2 

04 

— 

' 

— 

— 

1908. 

Wight .. 

9000 

31 

0-34 

19 

— 

— 

— 

— 

1909. 

Rislev . . 

1000 

11 

Ml 

37 

1000 

11 

i-i 

:}7 

191.3. 

Beckman 

0825 

27 

0-4 

— 

— 

— 


— 

1917. 

Cutler and Morton 

3490 

05 

1-86 

— 

— 

— 

■ 


ID] 7. 

Vedin . . 

1413 

15 

100 

4C 

— 

1 

— 


1918. 

Whipple . . 1 

3719 

97 

2-0 

— 

— 

— 

— 


1919. 

Cleveland . . 1 

1940 ’ 

G5 

3-3 

— 

— 

— 

— 


1922. 

Herb 

1534 

70 

— 

49 

1534 

19 

1-28 


1921. 

Mandl .. 

1585 ! 

— 

i 

— 

1379 

— 

14-00 


1922. 

Smith . . . . 1 

221 

— 

— 1 

— 

221 

— 

7-5 ! 


1922. 

Ehvyn .J 

i 

2932 1 

81 

2-70 ; 

1 


1080 


G-2 

■ 


recorded 17 pneumonias after 4914 administrations, 1 alter 4380, and 1 
after 900 respectively. J. M. Anders," of Philadelphia, had seen 1 iineumonia 
after 300 ether anaesthetics. During this time, quoting from the British anc 
American figures, pneumonia occurred in 41 cases after 60,244 administrations, 
that is to say, in 0-068 per cent. Silk was justified in describing post-operative 

pneumonia as rare. c i u s t • n o 

By 1906, howei-er, the results were not so satisfactory. Schu tz. ' 

and Le Dentu“ quoted 28,093 operations, complicated by pneumonia on . 
occasions, i.e., 3-09 per cent. It is significant tliat many of tlicse opera ions 
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■were laparotomies, wliilc tlic earlier series did not iiieliide .so main operations 
on the abdomen. 

Armstrong.'! AVight.'^! Beckman.'^ AlelCesson.” Cutler and Hunt.*'’ Vedin.”'- 
AA'hipple.i- Herde.*® AfeKesson.*® Cleveland.^" Isabella Ilcrt.=* AIandl.=- Iloinans.-i 
Aluller.®* Smith,®® Elwyn.®® and other writers diiring the last fifteen years, 
have reported series of eases in whieh the morbidity varies from 0-~> to S jier cent. 

The series of records shown in 7’rtWe / indicates, where noted, an exceedingly 
hinli death-rate ; thus, from 40 to GO jier cent of the jiaticnts who devclojicd 
pneumonia died. It appears likely that, in most surgical clinics, lesser attacks 
of pneumonia escape recognition ; only the more severe eases attract attention, 
and of these a very large jjroportion prove fatal. My own c.xpcricncc at a 
large general hospital of 400 beds has demonstrated how diftieult it is to obtain 
reliable information concerning the incidence of this disease. A system of 
notification of all suspicious ‘chest’ eases occurring after operation has been 
in force for two vears. but owing to the frequent changes of resident olliccrs. 
and the pressure of other work, mild or abortive attacks of jincnmonia often 
escape observation. 


Table II. — Incidence of Pneoioni.s found Post Moiitf.m in Mf.dic.ve .vnd 

Sunoic.M. t’.iSES. 



DE5CBimO.S' OF Ca.«e.= 

AT OlTE-V'S 
HOSPITAL 

[ AT TflK Ojyi:iUL 

1 llo-prrAL 


Xumber of medical autopsies (excluding primary- 
pneumonias) 

28:5 

1 

1 

:5.70 


Xumber of sccondarj- pneumonias occurring in the 
above 

07 

so 


Percentage of deaths in pneumonia cases 

.•54 -27 

i 2.7-42 


Xumber of autopsies on patients who died shortly ! 

1 after operations under local or general anaesthesia j 

178 

I 

j :58.7 


Xumber of pneumonias (excluding empyema cases) | 

75 

i:58 

X 

Percentage of pneumonias to deaths .. 

1 

42i:5 

:io-84 


Table II demonstrates that pneumonia is a frequent complication in any 
killing disease whether an operation was performed or not. 

Hospitals which deal with the less severe surgical operations rejjort that 
post-operative pneumonia is extremely rare. Dr. AV. R. .Jordan.®’ who in 
the course of thirty years administered cldoroform on 11.200 occasions, at 
the Birmingham Royal Orthopicdic and Spinal Hospital, met with but one 
case of this complication. In my work as anresthetist at the Birmingham 
Ear and Throat Hospital, I have only heard of three or four mild cases of 
pneumonia during a period of four years. But on the other hand, at the 
General Hospital, from May, 1920. to 3Iay, 1922. 222 consecutive severe 
operations on the stomach (that is to say, ' gastrectomy, gastrojejunostomy 
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or suture of perforated ulcer) were complicated by pneumonia in 24 cases 
i.e., 10-81 per cent. ’ 

The foregoing records illustrate that pneumonia may occur often or seldom 
in different series, and that our analysis must be wide and searching if we arc 
to find the cause. 

Course and Varieties. — Tlie first sjmiptoms maj'^ occur a few hours after 
operation or not until after many dajm.^^ but the onset is rarelj^ earlier tlian 
twenty-four hours or later than five days after operation. If more than a week 
has elapsed before pneumonia sets in, we usualty find some other cause, such as 
progressive failure, and both operation and anmsthetic may justly be exonerated. 

The subsequent course, naturalljq differs with the variety of the disease, 
but most sui’geons, I find, recognize two main types. The first we may call 
‘the abortive type’, which corresponds to the ‘pneumonitis’ described br' 
Whipple. Ner’cr bj;- itself fatal, its sudden onset is characterized by absence 
of chill or rigor, by sharp rise of temperature, moderate cough, and some 
pleuritic pain. The temperature falls bj'^ lysis after forty-eight hours. During 
the first few hours radiography shows a shadow in the lung “ often wedge- 
shaped, and usually in the lower lobes ”. Over the affected area there is 
dullness on percussion, and the breath sounds are diminished. Later, tubular 
or e^•en bronchial breathing may be heard. In 11 out of 97 cases, radiographic 
examination showed a shadow before the physical signs of consolidation were 
elicited. iMason^® thinks these shadows begin at the periphery and extend to 
the hilum. He suggests that bronchial breath sounds are not heard until 
the shadow extends from the peripheiy to the hilum. Rustj^ sputum is rare, 
but yellorv mucus is expectorated, from rvhich the Group IV pneumococcus 
may be grown both before and after operation. 

In his account, Whipple does not mention anj’’ displacement of the heart, 
but in manj'^ respects his description tallies with that which Pasteur-® gives 
of ‘massive collapse’ of the lung. According to Pasteur, there are two well- 
defined clinical types of massive collapse, one acute, the other latent. The 
acute type may present a sudden initial dyspnoea resembling pulmonary 
embolism, or, more commonly, a rapid but less dramatic onset suggesting 
pneumonia. In the latent type “ there may be a complete absence of sj'mptoms, 
although the phj^sical signs are well developed ”. Undoubtedly these cases 
often escape attention. Pasteur, however, refers to “ a sudden onset , 
“ deep-seated pain in the lower part of the chest ”, viscid mucous e.xjrectoration 
which is not blood-stained, didlness or'er affected base, diminished breath 
sounds or tubular breathing, loss of vocal fremitus, and a sharp rise in temper- 
ature to 103'’. He tells us that the symptoms rapidly subside in the absence 
of the development of secondary bronchopneumonia, but that this is quite 
likely to occur. He emphasizes paresis of the diaphragm, often unilateia , 
imperfect movement of the affected side of the chest, and o^’er-action o t le 
opposite side. Of primarj" importance, the heart is dislocated tov arc s tie 
affected side. Displacement of the heart he regards as pathognomonic. > 
radiograply, before and after operation, Pasteur has satisfied himse la 
paresis of one half of the diaphragm is a frequent result of abdoinina aiic 
other oirerations, and this often passes off unobserved. Fuil ler space vi 
be devoted to the consideration of the mechanism of these cone itions. 



CAUSATIOjSi or POST-OPEEATIVE P^'EUMOls'IA m 

The second principal variety of pnciiinonia is extremely prave. I reeopniv.e 
a type of spai'c middle-aged man, often with cm\)hyscma ol the lung and ver\ 
little eostal movement on rcsjiiration. wlio. tliough in fair general health, is 
poorly nourished as the result of gastric or duodenal ulcer. In the course 
of an hour, a severe operation is performed on his stomach, and he recovers 
consciousness uneventfully, although rather pale and weak. Twenty-four 
hours or more after operation, the colour hccomcs cyanotic, the ])ulsc and 
temperature rise, the lungs give evidence of ])afehcs of consolidation or at 
least of areas of collapse, and only too frequently death ensues on the fourth, 
fifth, or sixth day after ojreration. In the scries at the General Uosjutal. 
after 106 ‘clean’ stomach operations on men of this class, taken consecutively, 
pneumonia set in in ‘21. and of these 13 died. The morbidity was H)-.S1 ])cr 
cent, and the mortality was 01 -n per cent of the morbidity. 

In addition to these two main kinds, we sec cxam]fic.s of terminal lobular 
pneumonia in exhausted patients, suppurative embolic ])ncumonia in cases of 
severe sepsis, hypostatic pneumonia, suppurative asjiiration pneumonia after 
operations on the tongue or jaw. pneumonia lit up in lungs which rccerrtly 
have been the seat of inflammatory disease, but I believe lobar jmciimonia to 
be extremely unconunon. In 138 autojrsics on post-ojjcrativc ])ncumonin eases 
at the General Hospital, there were 13G instances of the lobular variety and 
only 2 with definite lobar distribution. 

Bacteriology, — This branch of the subject bristles with dilliculties. and 
much work remains to be clone. 

In cases of definite blood infection from a septic focus elsewhere, c.g.. 
osteomyelitis of bone, usually streptococci or sta]>hylococci of the same 
character as those in the primary abscess arc discovered in the lung. The 
cultures are not always pure, and quite often the guilty microbe cannot be 
demonstrated with certainty. 

From eases of pneumonia due to aspiration of ])articles of vomit or mouth 
contents, many varieties of genus may be gromi in jjrofusion. and tlie formation 
of multiple abscesses is found to be of common occurrence. 

Whipple.^" whose research on this subject is by far the most im)iortant 
of those which have been published, found the pneumococcus in ncarlv all 
air-borne infections. Xeufeld and HandeP® and, later, workers at the Rocke- 
feller Institute showed that pneumococci may be divided into strains by the 
reactions of animals immunized against pneumococci obtained from various 
sources. Four groups have been distinguished. Pneumococci labelled Groups 
I. //, III are parasitic and are found only in the throats of patients who hare 
been e.xposed to infection, wliile Group IV pneumococci are sajjroidirdic and 
are present in about 60 per cent of normal persons. lYhipjjle injected tlie 
prc-operatir’c sputum into a mouse ; if the pneumococcus was found, it was 
cultured and kept. If pneumonia occurred after ojjeration, tlie culture from 
the pre-operatii'e and the culture from the post-operati^•e sputum rvere tested 
for Group IV pneumococcus. If this variety was found, specimens of blood 
were taken at three-day intervals and serum agglutination tests M ere employed 
Mith both the above sets of cultures. lYhipple “ concludes that the majority 
of post-operative pneumonias have pneumococci of Group IV in the sputum ; 
especially is this true in the milder cases, in rvliich the pneumonia develops in 
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otherwise healthy individuals, and nans a short atypical course Pneumo- 
cocci of Groups I, II, and III are the causal organisms in severe medical 
pneumonia and are often found in post-operative pneumonia occurriim in 
epidemics. 

Wollstein and Meltzer^^ found that experimental intrahronchial in- 
sufflation of aaon-a'irulent pneumococci in dogs caused an exudation into 
the alveoli which did not affect the fi-ame-work and which usually was 
absorbed rapidl}^ the exudate being very poor in fibrin. Perhaps this 
is an expei'imental i-eproduction of the ti-ansient pneumonia which follows 
invasion of the lung by Group IV pneumococcus dui-ing or after surgical 
operations. 

Important as this woi-k is, vei-y little has been said authoritatively by 
other ina^estigatoi’s, either in confirmation or in contradiction. During a 
period of several months, I took post-nasal swabs of patients about to be 
anaesthetized for se\’ere abdominal opei’atioias. Direct smears showed a great 
variety of oi-ganisms, including the pneumococcus, but pneumonia did Jiot 
occur in the series, so that the I’esearch was fruitless. In a more recent case — 
a man, 35 years old — oaving to the presence of pharymgeal catarrh operation 
was deferred for ten days. At the end of this time, the tempei-ature having 
been normal for six da}'’s, upper abdominal laparotomy and appendicectomy 
were pei'formed. A mild attack of ‘bronchopneumonia’ commenced on the 
second daj'^ following operation, and all signs disappeared by the seventh day. 
Before operation pneumococci wei'e found on a post-nasal swab, and after 
operatioia a copious growth of pneumococcus was pi’epared fi’om the sputum. 
We avere unable to ascertain the particular strain of pneumococcus. Probably 
it belonged to Group IV, but cultures of the pneumococcus of known variety 
avere unobtainable at that moment. 

To sum up, Dr. Whipple’s views ai-e pi-obably time, and, so far as I know, 
they are borne out by^ the experience of other workers. A first-rate knowledge 
of bacteriology, the necessary certificates, much sjiare tune, and ample funds 
are essential to the pursuit of this I’esearch. Unfortunately, hospital bacteri- 
ologists and hospital anaesthetists do not possess all these qualifications. 


THE POSSIBLE CAUSES. 

For many years, in the absence of some obvious cause such as septic- 
aemia, pneumonia which followed operations under general anaesthesia vas 
attributed to the anaesthetic agent. In the following pages, I shall dea 
with the subject on the widest possible basis, endeavoui'ing to e.xamme 
and to assess each unaccustomed influence which is brought to beai on 
the patient at operation. 

I think the various items may be discussed conveniently 
following general headings: (1) The anccsthetic agent. (2) Theinetio s oj 
administration of the anccsthetic. (3) The operation itself (I) The patient 
general condition. (5) General systemic disorders affecting metaholi.wi etna 
organs of defence. (6) The presence of pulmonary disease prior to operatwn. 
(7) The patient's respiratory system. (8) The process by which the ung c 
i nfected. 
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1. THE ANESTHETIC AGENT. 

Usually one of three agents is employed to gi^•e ])iolonged general 
amesthesiaActhcr. chloroform, or nitrons oxide and oxygen. I sh;dl re\-ien- 
these serialiw. together with some remarks on the results obtained with 
local analgesia. 

Ether. — There is a considerable weight of evidence to show that ether is 
a powerful irritant to the mucous membrane of the respiratory ])assages. 
That impure ether, such as the methylated ether of eommeree. may be the 
starting-point of an attack of pneumonia. a])pears very likely. Dr. Lamb^'’ 
has quoted an outbreak of pneumonia which followed the nsc of commercial 
ether supplied by a hospital chemist for reasons of economy. Recently. 
Professor Storm van Lccuwcnc-* demonstrated in some sjiccimcns of ether the 
presence of highly irritant substances which may be extremely dangerous, 
even in small quantities. 

Hblschcr.^® in his classical ])a])cr. describes tlic action of ctiicr vapour 
on the various regions of the rcs])iratory system with wliich it comes in contact. 
In the nose and mouth, profuse watery secretion and salivation arc excited, 
but in the trachea, ether acts as a local an.'csthetic. and, while paralysing the 
cilia of the tracheal epithelium, ether insufllation through a traelicotoniy tube, 
or by an intratracheal catheter, fails to produce local secretion, and there is 
no salivation. The large bronchi do not excrete fluid, l)ut the alveolar 
epithelium may secrete vigorously. It is found that the amount of secretion 
varies with individuals and with different species. Some patients may be 
anfcsthetized with j)ure ether without the usual pre-oj)crativc dose of atropine, 
yet no secretion or salivation will rcsidt, while others rajjidly become ‘water- 
logged’. Rabbits are readily anaesthetized with ether, and remain ‘dry’ ; 
but cats produce an abundant secretion. In man. after an operation, sonretimes 
the ether is not quickly excreted, the effect of the atro])inc wears off. and 
plentiful frothy secretion, together with a certain amount of oedema of the 
lung, may result. In these cases a further dose of atropine has an cxtrcmclv 
beneficial action. 

Large doses of ether vapour undoubtedly lead to jjetcchial haemorrhages 
in the lungs of rabbits, as I can testify from my own obscr\-ations. Poppert^' 
made dogs inhale strong ether ^•apour and rapidly produced hremorrhage and 
oedema in the lungs. AVhen the administration was arrested the oedema 
quickly subsided ; this has suggested that the ill-effects were the direct result 
of irritation alone, and that, in these experiments, the htemorrhage aird oedema 
was not inflammation produced by infection of the irritated tissues. Chapman^s 
poured liquid ether on a frog’s web, thereby causing arrest of the circulation, 
and rupture of the A-essels. In other experiments on rabbits this observer 
found that ; (o) Etherization caused congestion of the ah-eoli, while with 
very concentrated vapour intra-alveolar ha;morrhages ensued, (b) Cultures 
of pneumococci were blomi into the lungs during ether narcosis ; this rvas 
repeated daily for three days, and bronchopneumonia followed.' (In mv 
opinion this experiment was too severe for us to fonnulate any reliable 
conclusions.) (c) Suffocation alone produced hfeniorrhage of the luinr. 

When we compare these results with those of clinical practice,'’we find 
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much that is conflicting. Hemoptysis after ether anesthesia is almost 
unknown, and many -workers ha-re commented on the infrequency of blood 
in the sputum of post-operative pneumonia cases. Further, if etlier were so 
irritating as an anesthetic, we should expect laryngitis and tracheitis as 
frequent sequele to etherisation, but in praetice these complications are 
almost unknown. 

Anders, Drummond, Gerulanos,^® Dupley and Hallion," Crouch and 
Corner/2 Wight,!® and others have blamed ether as the most potent causal 
factor. In particular. Crouch and Corner^® kept careful records of 2400 
administrations of ether at St. Thomas’s Hospital. Of these, 10 developed 
pyrexia and respiratory trouble within twenty-four hours, 1 of whom died. 
Not one patient of 600 who received chloroform showed this early respiratory 
disease, which is the more surprising because many of tliem had undergone 
mouth and tongue operations, which are common precursors of lung trouble. 

On the other hand, Holscher, Reamj'^,^® Le Dentu, Silk, Cutler and Jlorton, 
Whipple, Elwyn,®® and many others do not blame ether as the most potent 
factor in the production of bronchopneumonia after operations. At the 
German Surgical Congress lield in 1905, of nine surgeons, tliree blamed ether, 
one exonerated ether, and did not deem ether or chloroform very guilty. 
Silk® has said that post-opei-ative pneumonia was extremely common before 
the days of antesthetics and antiseptics ; indeed, he has known of ether being 
administered to cases of pneumonia witliout affecting the course of the 
disease. I can confirm this from personal experience. Man}' of us can recall 
cases of subacute bronchitis clearing up rapidly after etherization. 

Now, many anaesthetists consider ether should not be given in too great 
concentration, hlrs. Dickenson Berry,®® who possesses unrivalled experience 
with light ether anaesthesia for thyroidectomy, records over one thousand 
administrations of ether with only one pneumonia. M}' colleague. Dr. Hassall, 
thinks bronchitis, or e-\'en pneumonia, may be expected in alcoholic persons, 
who struggle during induction and inliale massive doses of nearly pure ether 
vapour. Certainly, depth of ether anaesthesia is not to be blamed, for I have 
records of 1179 operations for nose and throat affections performed b}' 
Mr. Musgrave Woodman under prolonged deep ether narcosis, followed only 
in 1 case b}' pneumonia (after diathermy of a malignant uleer in the mouth). 
But deep anaesthesia should not be attained with concentrated ^•apour ; free 
respiration and uniform inhalations of a vapour of regular strength (sa}, 
20 per cent) rapidly lead to deep narcosis with a good circulation, effortless 
respiration, and little or no irritation of the lung tissue. In this connection 
I may quote Dr. Geoffre}' Marshall’s'*® results with cold and warm ether vapours 
(in France). Fifty-four per cent of abdominal cases developed bronchitis or 
pneumonia after ‘open ether’, while with warmed ether vapour chest comp i 
cations ensued in only 14-7 per cent. Dr. Shipway, one of the pioneers of t le 
‘warmed ether vapour technique’, has obtained similar results. It seems 
reasonable to suppose that the rapid evaporation of large quantities o et ici 
on a soaked open mask causes great cooling of the apparatus and the forma ion 
of a fog of ether droplets, instead of the warm, non-irritating gas produccci 
by the warmed ether apparatus (cf. the animal experiments quoted a 30^ e). 

jNIany writers -^-eiy wisel}' draw attention to the exhaustion juoc uce J} 
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the prolonsecl administration of ether. I think tiiis may he reduced In' earefni 
attention to free respiration, warmth, etc. 

We may note that Graham^ sliowed that ether checks i)liacoeylosis m 
the body, and also in blood treated with ether in vaenn. lie found that fats 
and lipoids reduced this inhibitory action of ether, and that a subcutaneous 
injection of lecithin, or a rectal administration of olive oil. rapidly restored 
the opsonic index count to normal. On the other hand. Dr. !• Iciiimin'T. ' in 
a few estimations, always found that after ether ameslhcsia the opsonic indc.x 
count was raised. 

I now turn to the consideration of certain results oldaincd at the General 
Hospital, from .Hay. 1920. to Hay. 1922. During this period. 222 operations 
were performed oii the stomach. The nature of tiie ojicrations was <iastro- 
enterostomy, partial gastrectomy, or suture of j)crforatcd ulcer. 

Ether was given in 15S cases: pnciinionia occurred in I'l == 0-t:j j)cr cent. 

Chloroform* was given in G-t c.ases ; .. .. .. 9 = l-t-0(> „ 


The post-mortem records for this jjcriod give interesting information. 
In 3S3 autopsies on patients who had died witliin ten days of oircration, 
pneumonia was found in 1.38. 

Of 138 pneumonia subjects : — 


Ether was used in 
Cldoroform was used in 
Gas and oxygen was used in 
Local ana;sthesia was used in 


C7 = 48 per cent. 
53 = 38 
0=4 
12 = 8-7 „ 


Of 385 surgical autopsies ; — 

Ether was used in 
Cliloroform was used in 
Gas and oxygen was used in 
Local anaosthesia was used in 


203 = 52 per cent. 

no = 28 

37 = !) 

35 = 9 


Thus, speaking generally, we may conclude that, although ether had 
been employed in more than half of these fatal surgical cases, ether had been 
the anaesthetic in less than half of the pneumonia subjects. On the other 
hand, chloroform had been used in less than one-third of the fatal subjects, 
but chlorofoi-m was the anaesthetic in more than one-third of the pneumonias. 
Probably the more frequent occurrence of chloroform as a precursor to 
pneumonia was due to the expectation of lung trouble in these subjects when 
the anaesthetic agent was being selected. (It may be noted that local anaesthesia 
had been employed in about 9 per cent of the total surgical autopsies, and that 
it had been used in the same percentage of those in whom pneumonia had 
occurred.) 

Finally, we are forced to the conclusion that relatively pure ether when 
administered with reasonable care is not an important cause of jmeumoma. 
and that, most certainly, the routine use of chloroform — a practice still 
advocated by some surgeons— would not rid us of this grave complication. 


leading of ‘ cliloroform ’ is included mixture, of wliicli the qoontitv of ether 
after chlorofornr negligible. It will be obseroed that pneumonia occurred more commonly 



496 THE BRITISH JOURNAL OE SURGERT 

Chloroform.— In his experiments witlr chloroform on twenty-two rabbits 
Von Lichtenburg'*® found grave alteration in the lung tissue, including swelliiw 
and disintegration of the epithelial cells in the alveoli. This led to'’bronc)!o’- 
pneumonia in several instances. Dr. Flemming^’ has demonstrated the 
action of ether and chloroform on Clitaiuydonas (a free-swimming vegetable 
cell), on free-swimming protozoa (such as Paramwckim), and on the cilia of 
the buccal mucous membrane of frogs. In each kind of cell he found that 
chloroform, in quite weak dilution, arrested movement, but that a stronger 
concentration of ether rvas required to ]n-oduce paralysis. Furthermore, in all 
experiments, the etherized cells recovered much more quickly than those 
under chloroform ; indeed, in most cases the chloroform had killed the cells. 

Now, Poppert, in his experiments with chloroform on dogs, produced less 
oedema and smaller haemorrhages than had been seen after the administration 
of ether. However, we may conclude that in some jeatients chloroform acts 
destructiveh"- on the respiratory epithelium and may lead to bronchitis or to 
jeneumonia. 

The published clinical results are contradictory. Le Dentu,^“ in a review 
of 800,000 cases of general anajsthesia, found one death after oj^eration under 
chloroform anaesthesia in every 2500 administrations, and he considered 
chloroform to be quite a powerful lung irritant. He states that Richet and 
Championniere found that chloroform was the anaesthetic in the majority of 
their post-operative pneumonias. Campiche,'*® after 511 ether cases, recorded 
lung trouble in 3 per cent, but after 205 chloroform administrations lung 
trouble was observed in 5 per cent. 

Rilejq®® writing from Cuba, states that chloroform is his routine anrcsthetic 
agent, and that he never sees pneumonia after operation. Judging from our 
experience of pneumonia after local anaesthesia and following injuries, we 
Avonder if the infecting organisms are as rife in Cuba as in this country. 
Again, in the considerable experience of Dr. HeCardie, pneumonia has been 
an extremely rare complication of chloroform anajsthesia. Dr. Jordan, too, 
states that he has given chloroform to 11,200 consecutive patients for ortbo- 
])fedic operations, with only 1 pneumonia. 

That pneumonia does occur only too foequently after chloroform anajsthesia 
is demonstrated by the findings at autops}' and the records of gastric operations 
mentioned above. 

Owing to the unquestionablj’^ poisonous effect of chlorofoim on the head, 
mixtures of ether and chloroform have been emploj’^ed A'erj^ generally. Popped, 
in a series of 812 administrations of a mixture of 5 parts of ether and 1 ot 
chloroform, had to record 5 deaths from pneumonia. It must be noted that 
all these fatalities occurred after operations on the stomach or gall-bladdei, 
that is to saj% after upper abdominal trauma. 

In malty hospitals it is the custom to employ a mixture of 2 parts of ctiiei 
to 1 of chloroform, i.e., EAr- For all practical purposes this gives chloroform 
anaesthesia ; first, because it must be evaporated on a thin layer of gauze or 
lint, which permits the small amount of A'olatile ether to disperse rapic a, so 
that little or no ether reaches the lungs of the patient ; and secondly, lecausc. 
eveir Avere the ether and chloroform to be I’niialed in the piopoitions o 
2 ; 1, ether only possesses one-eighth of the narcotizing poAver of c i oro onn. 
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so that anfcstlicsia will still he due to eliloroform. (If iua\ l)e iiofieed tliat 
Rodman, Thompson. Keni]). and others depreeate tlie use of these mixtures.) 

It appears, then, that although there is some e\-idenee that chloroform 
may play a part in the produetion of ])ncumonia. some other more j)owerful 
faetor is nearly always present. 

Nitrous Oxide and Oxygen.— :Most a\ithoritics agree that lung eonii)lica- 
tions following the use of gas and oxygen would he extremely rare if we did not 
seleet it as the routine an:csthctie for eases in which lung trouble is cxj)cetcd. 
For example, in mv post-mortem records. G of the subjects had each undergone 
two operations, the last of which was of a dcsj)cratc nature. In each of tliem, 
a second operation had been jicrformcd under gas and oxygen nmcsfhcsia. Xo 
fewer than 5 of the 6 showed consolidation of the lungs at aiitopsy. In this 
post-mortem series, gas and oxygen had been employed for operations on .'17 
subjects : 6 had developed pneumonia, and of these, o jniciunonias followed 
desperate ante-mortem operations. Of the aiiicsthctics known to us. nitrous 
oxide is the least irritating to the respiratory system and the most harmless 
when absorbed. It is unfortunate that we cannot employ gas and oxygen 
alone for operations on the abdomen, but the addition of a little ether is a 
great help. 

Mr. H. J. Pattei-son®® has shown that jiost-opcrative rise of temperature 
after gas and oxygen is less than that following ether or chloroform. Frequently 
it is my practice, in severe upper abdominal o))erations. to indvice dcc]> ether 
ana:sthesia for laparotomy and exploration of the interior of the abdomen. 
During the suturing and quiet manipulations which follow, gas and oxygen, 
under positive pressure, is employed, and later on a little ether is added during 
the closing of the abdomen. Nevertheless. I have to record during the last 
year, after the use of this method, one ease of mild pneumonia and one 
which proved fatal. The occurrence of pneumonia, howcr'cr. was due to 
other factors. 

Local Anaestbetics, including Spinal Analgesia. — In 1901 Henlesi found 
pneumonia to he even more frequent after local analgesia than alter general 
amesthesia. With this conclusion Goebel,®- Liiwen,® Hendry.®® ^lickulicz.®' 
and Griffin®'’ agree. Gastrostomy, whether performed under local or under 
general anesthesia, is a frequent precursor of jineumonia. Goebel mentions 
4 cases of bronchopneumonia after this operation, while Ltiwen, in 1955 
operations, found pneumonia in 36 per cent of the gastrostomies. Hendrv 
quotes Gottstein's 114 laparotomies under cocaine, 16 of which were followed 
by lung oedema and ‘hypostatic’ pneumonia. 

^landl" records 1283 operations under general anresthesia -with lung 
complications in 4-66 per cent, and 910 operations with local analgesia followed 
by respiratory trouble in 4-39 per cent. 

On many occasions, in his experience of 8000 cases. Rood®® has seen 
bronchitis and pneumonia follow spinal analgesia and local analgesia. In a 
series of 100 administrations of spinal analgesia, of which the most careful 
records were kept, the present uTiter®" saw 2 cases of severe broncho-pneu- 
monia. both of which recovered. One was a woman suffering from loss of 
blood and diffuse peritoneal shock due to rupture of a tubal gestation. She 
lad a cold at operation, so spinal analgesia was induced. Next day severe 
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capillary broncliitis had developed, and during the following week widespread 
bronchopneumonia was j^resent. 

Caesarean hysterectomy was performed on the second patient for severe 
toxic intra-uterine haemorrhage at the ninth month of pregnancy. She was 
pale and bloodless before operation and very shocked afterwards. Within 
fort3?-eight hours of the operation, bi’onchopneumonia was present throughout 
the left lung, but, after pyrexia which lasted fourteen days, she made ii 
complete recovery. 

I do not advocate .high spinal analgesia, so that, rvith one exception, I am 
unable to discuss the effect of paralysis of the intercostal muscles from this 
cause in the production of disorders of the lungs. 

In air exceedingty stout woman, however, owing to the exaggerated 
recession of the lumbar curve, it was necessarj' to inject the tropacocainc 
solution into the lower dorsal region where the vertebral column approached 
most closety to the skin. High analgesia and loss of motor function to the 
fifth intercostal space was the result. The jratient, without any increase in 
pulse-rate or respiration, became very cjmnosed. Dr. Jonathan Meakins^® 
points out that in spinal paraplegia involving the lower intercostal muscles 
carbon dioxide accumulates in the blood, and ox3'genation is deficient. It is 
well known that lesions of the dorsal region of the spinal cord easily lead to 
bronchopneumonia. For other reasons, high spinal paresis is, perhaps, to 
be deirrecated. 

I am informed that some surgeons when pei’forming gastrectomy arc 
obtaining good results from paravertebral analgesia involving the eighth, 
ninth, and tenth dorsal nein-es, but it is too earl3’’ for us to form conclusions. 

2, THE METHODS OF ADMINISTRATION OF THE ANAESTHETIC. 

When considering the effect of ether on the respiratory S3'stem, I enumer- 
ated cei’tain essential points to be watched in the administration. In one 
respect the inexpert anaesthetist will spare his patient, for he will not give a 
ver3’’ strong vapour lest an overdose occur. Thus, although satisfactory 
anaesthesia may not be attained in ever3' case, great irritation of the respir- 
atory epithelium from concentrated vapour will be avoided. 

Open Methods and Closed Methods. — It is evident that the ideal method 
of administration will provide complete^ vapourized anresthetic material of 
correct uniform strength. With this end in rdew, the late Joseph Clover some 
fift3’’ 3'^ears ago introduced his well-known closed ether inhaler. At one time 
it was suggested that this apparatus might be infected by patieiit A, and tliat 
the next patient, B, would be infected with the disease of patient A by the 
inhaler, but we should remember that ether is a mild antiseptic, and that a 
gauze mask soaked with ether, or a Clover’s bag charged with strong ether 

vapour, is comparatively free from organisms. , u i 

Offergeld^® stated that animals anfesthetized by the closed method 
sometimes developed bronchopneumonia, whereas he had never seen broric ro 
pneumonia follow anaesthesia induced b3’^ the open method. Wight^- consic crcc 
that ether dropped on a few la3mrs of gauze reduced the number of rcspira oi^ 
troubles. Dr. T. L. Hardy, at the Middlesex Hospital, found pnetimoma 
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more frequently after closed methods than following administration on an 
open gauze mask. Vedin.^® who preferred sim]dc methods, gave no jirclmnnary 
atropine, and induced light annestliesia by means ol ‘open drop tiher. 
Nevertheless, in 1915, after 1-H;J operations, there were 15 cases of pnenmonia 
(1-06 per cent), and of the 15 ]iaticnts attacked. 7 died. 

There are plenty of doughty champions to snpjmrt the cause of the closed 
inhaler. Silk said the closed inhaler was not a causal factor in this trouble, 
and he instanced the absence of lung trouble after administrations of gas. 
Acapnia, according to Yandcll Henderson, “ often resulted from open ether, 
and this was complicated by res])iratory and circulatory dcjiression. by ])ost- 
operative vomiting, by intestinal j)arcsis. and by gastric jiains ; therefore 
he advised closed methods. Dr. :McCardiec' thinks there was not so much 
bronchopneumonia in the days when the Clover inhaler was used for routine 
work. Armstrong, of 3Iontrcal. had implicit faith in this method. At the 
Birmingham Ear and Throat Hospital, where it is the custom to administer 
ether by the Clover inhaler, post-operative pneumonia is comparatively rare, 
one or two cases occurring in each year. 

The choice of method can play very little part in the causation of the 
disease which we are considering. 

The Intratracheal Method. — Poppert^" stated that, in dogs, intratracheal 
insufflation of strong ether vapour caused hypcrscction. haimorrhagc, and 
occlusion of the lung. Clearly these results are not applicable to man, because 
this means of administrating ether approaches more closely to the ideal tlian 
any other. A regular supply to the lungs of ether vai)our of minimal strength 
is constantly maintained, with the least possible exertion by the patient. 
Furthermore, when the intratracheal catheter has been itiserted, and regular 
resi^iration is established, even in the absence of atropine, there is no salivation. 

For operations on the tongue and jaw, anaesthetists agree that tlic introduc- 
tion of the intratracheal method has reduced the risk of aspiration pneumonia, 
^ly last 20 cases of this class did not suffer from pneumonia. 

Of course, the intratracheal technique does not entirely prevent pneumonia. 
I have seen pneumonia follow intratracheal anaestliesia for mouth operations, 
for thyroid operations, and for operations on the stomacli. On the other hand, 
this complication has not appeared after intratracheal anajsthesia. in mv prac- 
tice, during a period of twelve months. I attribute the improvement to (a) 
chance, and to (5) permitting the cough reflex to return before releasing positive 
pressure by withdrawing the catheter. In this way I haA'e avoided collapse 
of the trachea or of a bronchus, whicli might have led to partial or total collapse 
of the lung. In this connection the following case notes are of interest : — 


Case 1. B. G., male, age 35. Acute enlargement of the thjToid gland, threat- 
ening suffocation. Hemithj-roidectomy was speedily performed under intratracheal 
rther, and the catheter was removed immediately after completion of the operation. 
During the next forty-eight hours he suffered from attacks of cyanosis. Occasional 
delirium, with pj-rexia, accompanied by reduced entry of air, and rales at the right 
seventh day after operation, the pulse-rate fell suddenlv from 
100 to 80, and the temperature to normal. This patient’s expectoration was scantv. 
In view of his condition it was deemed inadvisable to radiograph the chest, but I am 
inclined to think that the attacks of cyanosis, the scantj- e.xpectoration, and the 
sudden recovery were signs of collapse of the lung, initiated, in all probabilitv, bv 
collapse of a bronchus or of the trachea after premature removal of the catheter ‘ 
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Intratracheal insufflation of ether will not prevent the onset of everv 
^'ariety of pneumonia, nor will collapse of the lung always he avoided, biit 
the technique, if wisely employed, will reduce the incidence of post-operative 
pneumonia. 


3. THE OPERATION, 


We ha's'e now suggested certain principles in the choice of the aiifcsthetic 
and in its administration which it is certainl}’- the duty of the anffisthetisl 
to observe very closely, but his responsibility should not end here. Clearly, 
the anaesthetist should co-operate with the surgeon by keeping watch on the 
jratient’s condition before, during, and after operation, by preventing infection, 
and by sustaining the patient’s strength. To the discussion of these topics 
we will now proceed. 

Posture of the Patient during Operation. — The various attitudes in which 
patients are placed to obtain satisfactory access to the site of operation appear 
to have some bearing on the causation of lung complications. 

"When the patient is inclined head downwards in the Trendelenburg 
position, the risk of aspiration of infected material from the month and nose 


appears to be very small, but inversion of the patient causes the abdominal 
contents to press down upon the diaphragm, and there is some limitation of 
expansion in the lower lobes of the lungs. Nevertheless, pneumonia is rarely 
seen in gynecological practice ; at the General Hospital, only 4 cases of 
this complication occurred after 400 abdominal sections performed in the 
Trendelenburg position. 

Patients lying horizontally on the back may aspirate material from the 
pharynx. Through the laryirgoscope, on several occasions, I have witnessed 
the passage of mucus into the laryirx. Children bleeding freety after tonsillec- 
tomy occasionally drarv blood into the trachea, but, fortunately, expectoration 
expels it after a few moments. Of course, most surgical major operations 
are performed while the patient is lying in this i^osition, and reference will he 
made to other points in this connection at a later stage. 

The patient who lies face downwards for laminectomy or trephine of 
the occiput appears to run but little risk of aspiration pneumonia. Costal 
breathing must be rather restricted, but, in the comparatively few examples 


of these operations which I have seen, no lung trouble supervened. 

I have records of a large series of nose and throat operations performed 
by Mr. Musgrave Woodman at the General Hospital upon patients seated 
upright in an operating chair. Dissection of tonsils, extensive nasal operations, 
excision of the superior maxilla, and intracranial operations, numbering in all 
over 200, have been done with only 1 case of pneumonia. Perhaps this 
low incidence may be attributed to the lessened tendency to loss of bloot 
in this position, to careful haemostasis, and, in the more severe procedures, 
to the employment of positive pressure intratracheal insufflation. 

I believe the Trendelenburg position lessens the risk of aspiration pneu 
rnonia, but otherwise the position of the patient during operation is not an 


important factor in our inquiry% . . i , . 

Site of Operation. — Whatever maj’^ be the underlying cause in the pio i c 
tion of pneumonia after operations on the abdomen, there is remar 'a > e 
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afTi-cement among all observers that laparotomy is the eommoncst forerunner of 
post-operative eonsoliclation of the lung. Silk. Anders. Le Dentu. L:i\vcn, .Vrm- 
strong. Ranzi, Bcekman. Isabella Herb, lloehcnegg (qiiotetl by Mandl). Homans. 
Cutler and Horton. Poppert. Ehvyn. and Whipple have advanced strong 
evidence in support of this conclusion. Lc Dentu quoted many scries ol 
abdominal operations recorded by German authors, in 'vhieh the morbidity 
rate of pneumonia ranged from 4 per cent to S per cent. Liiwcn s rate was 
6-6 per cent of gastric resections. Isabella Herb noted 0 pneumonias alter 
153 operations on the stomach (5-S per cent). l’o])])ert administered a mi.vturc 
of 5 parts of ether with 1 part of chloroform for 81*2 ojicrations of all kinds ; 
5 of the patients died, all with pneumonia, in each ease after lajiarotomy. 
Whipple, in his series of 97 cases of pneumonia following operation, found that 
in 88 instances the abdomen had been opened. Elwyn s figures arc very 
significant : in a series of 2932 oj>crations. pneumonia oeeurred after 81 (2-7 
per cent) ; 1080 laparotomies were complicated by CS pneumonias {0-2 ])cr 
cent), but 1852 operatioi\s on other regions showed a morbidity rate for 
pneumonia of only 0-7 per cent. Crouch and Corner, in their careful observa- 
tions at St. Thomas's Hospital, noted 10 lung complications after 2400 
administrations of ether, but no case of lung trouble after the employment of 
chloroform. They concluded that ether was the source of the trouble. 
Nevertheless, another e.xplanation seems permissible, for 9 of the 10 cases of 
lung disease followed abdominal ojjerations. 

In the General Hospital records of 222 consecutive operations on the 
stomach, pneumonia appeared in 24 instances (lO-S jier cent). 110 hysterec- 
tomies were followed by pneumonia in only 2 cases (1-S per cent). Although, 
as I have said, the Trendelenburg position must lessen the incidence of 
pneumonia complicating hysterectomy, yet we may infer that an operation 
on the upper abdomen is more likely to cause lung trouble than surgical 
interference with the contents of the pelvis. 

At the General Hospital, in 135 instances of post-operative pneumonia 
found at autopsy, 56 (41-4 per cent) were obser\’cd in subjects with recent 
operation wounds between the ensiform cartilage and the umbilicus. Of 
the remaining 69, at least 59 had died with large suppurating foci, and well- 
established septicaemia. Thus, in tlie absence of widespread sepsis, epigastric 
operations were the most constant forerunners of pulmonarj' disease. In 44 
post-mortem examinations of epigastric operations at the Queen's Hospital, 
pneumonia was found in 22 (50 per cent), wliile in the whole series at this 
hospital the post-operati^•e incidence was 35 per cent. 

Although the mechanism whereby abdominal section predisposes to 
lung disease will be dealt with when considering the causation of massive 
collapse, and in other places, perhaps one point may be raised at once. Graham^® 
has demonstrated the lowering of the opsonic index after saturation of the 
blood with ether; he has found that subcutaneous injection of lecitliin or 
lectal administration of oli^■e oil quickly restores the deficienev. Perhaps 
the shortage of fats m the diet of patients undergoing surgical treatment 
for stomach trouble niay of itself produce a lowering of the opsonic index. 
During the war, the inhabitants of Europe were unable to obtain a sufficient 
supply of fat in their dietary, and many beliei-e that the pandemic of 
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influenza and pneumonia spread and increased in virulence on that account 
H. H. Brown69 suggests that during tire performance of gastro-enterostomv 
a pint of j^eptonized milk with egg and brandy should be introduced 
into the jejunum in order to reduee the period of starvation in this method 
of treatment. 

Shock from Operation. — There is no need to discuss at anj^ lengtii the 
numei’ous hj^f^otheses which have been elaborated to explain the cause of 
shock. We may, however, reeall Crile and IMummery’s earlier view that the 
vasomotor system was exhausted from prolonged irritation of the ‘pressor’ 
nerves, Yandell Henderson’s acapnia theor)% Boise’s hypothesis of primary 
cardiac failure causing a fall in blood-pressure, and Jleltzer’s belief that the 
functions of the spinal cord were inhibited by the stimulus of injury. Since 
the war, Crile,®’ after extensive researches undertaken by himself and a 
considerable staff, both in America and at military hospitals in France, put 
forward the hypothesis that “ the body as a whole was an electroehemical 
mechanism, the positive pole being the brain, the negative pole the liver, the 
connecting wires the nerves, the salts in solution the electrolytic fluid in which 
the electrochemical mechanism was immersed ”. Shock was alteration of 
electrical conductivity by impairment of the physical structure of the cell. 
Dale,®8 in his Oliver-Sharpej’- Lectures, described the presence in shock of 
stagnation of blood in the capillaries, and suggested that this may be pro- 
duced by the circulation of certain toxic proteins. Cannon and others believe 
that injury to any part of the body sets free substances into the blood- 
stream, which cause this dilatation of the capillaries, thereby diminishing the 
return of blood to the heart, with a consequent fall in blood-pressure, 


although the arterioles are contracted. 

We see that shock is produced by extensive injury to an}’^ of the tissues 
of the bod)’’, and particularly, therefore, to those such as the stomach, which 
are richly supplied with nerves or with blood-vessels. When the ill-effccts 
of chilling and severe loss of blood are added to those of surgical trauma, 
marked predisposition to any process of general infection, such as pneumonia, 
must result. With this ^dew most observers agree. In a letter to my colleagiie, 
Dr. McCardie, Sir Berkeley Moynihan emphasized the importance of handling 


all tissues most gently if lung complications were to be avoided. 

Reference has already been made to a case of Caesarean hysterectonn 
under spinal analgesia for profuse concealed intra-uterine haemorrhage. Here 
no general anaesthetic ■was employed, the operation was rapidly performed, 
and harmful sensory impulses were blocked b)’ the spinal anaesthetic. 
far the most disturbing influence was the tremendous loss of blood both befoie 
and during the operation. One feels compelled to attribute the subsequent 
pneumonia chiefly to this factor. F. B., also mentioned previously, a womp 
of anmmic appearance, Avas admitted to the gynaecological Avards Avith the 
diagnosis of ‘ ruptured tubal gestation ’. Examination of the chest rcA ca c( 
Avidespread capillary bronchitis. The abdomen Avas opened under spina 
analgesia, and a large quantity of blood Avas found throughout the peiitonca 
caA’ity. Salpingotomy haA'ing been performed, the blood-clot Avas lemoAct. 
Next day bronchopneumonia Avas demonstrated in all lobes, but, happi a • 
patient recoA’ered. In this instance loss of blood and irritation of the pei itoncum 



CAUSATION OF POST-OPEEATIYE PNEUMONIA 

were the potent factors wliieli. even before oiicrntion. Iiad laid the foundation 
for the subsequent pneumonia. 

Too often we forget the profound eliilling of a patient s body wlueii 
occurs during a long ojicration. while more or less c.\]K)scd on an unlieatcd 
operating table in a cold theatre. The man who gets eauglit in the rain on a 
cold wiirter's day. and then develops pneumonia, has not run nearly so great 
a risk. Some years ago. Robb™ made a series of observations on tlic fall in 
patients' temperatures during operation, (a) on a cold table. (//) on a table 
heated by means of electric lamps placed under the table. 

His results were as follows : 38 abdominal sections, room at S3=. no 
lamps, cold table, total fall of 2.5-8° : .38 abdominal sections, room at 78°, 
with lamps, heated table, total fall of only 10-0°. 

Thus, in the second scries, though the room was colder, the heated table 
considerably reduced the cooling of the body. 

Vierordt. quoted by Isabella Herb, states that 11 calories per hour are lost 
by the nonnal lungs, but 00 calorics ])er Jiour arc lost by the skin : so that we 
must endeavour to prevent loss of heat by the skin. 

Corlette'i pointed out that the loss of heat by convection from the body 
depends on the free movement of air over the skin. IVarmth then will be 
conserved provided that the covering be air-tight, free from gaps. Dr. S. R. 
Wilson‘2 has suggested an operating suit embodying this ]irinci]ilc. 

Dr. HeCardie suggests that the free perspiration and the red Hush i)roduccd 
in the skin during the administration of ether must lead to ])articularly ra])id 
loss of heat, so that patients who are under the influence of ether must be kcjit 
dry and well covered. 

Lastly, the custom of purging patients before operation lowers the blood- 
pressure. but pre-operative rectal salines are most lielpful. 

Chilling of the Body during Transit back to the Wards and during 
Recovery from the Anaesthetics. — “ It is a cold wind with a moist atmosi)hcrc 
which chills you to the bone, and finds out the weak spots in your anatomy ". 
In these words Sir James Barr™ indicates the determining factor in many 
a case of bronchitis or pneumonia. 

.A.fter operation the patient, often imperfectly clothed, and bathed in 
perspiration, is taken on an ambulance along cold corridors, and maybe in a 
draughty lift, to the ward, where the bedclothes are tossed off during the 
restless i-ecovery, and, owing to the shortage of nurses (particularlv at night), 
they arc not immediately replaced. Dr. ^IcCardie has reminded us that the 
thermic centre is out of balance in these cases, and this leads to failure 
to conserve heat. Recently Dr. Hennell told me of an epidemic of lung 
complications after operations which had recently occurred at St. Thomas's 
Hospital. .\t the time of the epidemic, the hospital was undergoing alterations 
which necessitated the transport of patients through long corridors, where 
they were exposed to outside weather conditions. Dr. IMennell attributed the 
epidemic to the chilling of the patients at this time. 

Dr. Lamb has remarked that, in order to prevent chilling of the patient 
during the stages of preparation, operation, and recovery, great care must 
be exercised in regard to detail, otherwise the unconscious patient mav quite 
i-eadily undergo loss of heat to a fatal extent. .As mentioned above, Corlette 
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insists on the need of carefully covering the patient so that no draught can 
play on the skin. Draughts give rise to vasomotor disturbances, ancf in the 
conscious patient this leads to shivering, bnt under anaesthesia, although the 
risk is greater, no danger signal is forthcoming. 

Dr. Silk in 1900 considered it dangerous to place the patient’s bed in 
a draughty part of the ward, and I understand that he is still of this 
opinion. At the General Hospital, Avhere the plenum system of ventilation 
is in use, Dr. McCardie suggested to me that the breeze produced by opening 
the door of the ivard led to an abnormal number of colds and lung com- 
plications among the patients who occupied those beds over which the 
current of air swept. He specified the second, third, fourth, and fifth beds 
on the right of the ward, counting from the entrance doors. Thereupon, 
in sei^eral of the wards, I conned the sisters’ daily reports for the year 1923. 
But coughs, colds, and even pneumonia, so far as I could see, did not 
threaten the occupants of certain beds more than the patients in others. 
Nei’ertheless, a strong di-aught is not desirable, and Dr. McCardie is widely 
supported in his advocacy of small, warm rooms, with open fires and closed 
windows, for the first twenty-four hours after operation. 

Bearing in mind this need of 2 ierpetual vigilance by a skilled nurse, and 
of still air at a constant temperature, some hospital authorities (e.g., at the 
Bristol General Hosjntal) ha^^e instituted small reco\"eiy wards in immediate 
joroximity to the ojoerating theatres, where these conditions maj' be observed 
for twent 3 '^-four hours after operation. The results are not, as yet, conclusive, 
and I understand that this is niainlj' due to difficulties in organization. 

4. THE PATIENTS GENERAL CONDITION. 

Influence of Sex. — When jmeumonia occurs in patients who have not 
undergone surgical operations, it is found that men are more frequently 
attacked than women. Osier stated that he had records of a series of the 
lobar variety in which 533 men had suffered, but only^ 125 women, that is to 
saj^, a ratio of about 4:1. He did not, however, mention the influence of sex 
in the causation of bronchopneumonia. 

At the Birmingham General Hospital, during two years, secondary 
bronchopneumonia was found in 89 autoj^sies from the medical wards. Of 
these, 57 -were male and 32 were female, giving a ratio of approximately 2 : 1. 
Of the iJost-operative autopsies, bronchopneumonia was found in 104 men 
and 34 women, i.e., 3 : 1. (It must be ^minted out that the numbers of 
operations jrerformed on men and women at the hosirital are about equal.) 
When, however, we examine the results of ojjerations on the upper abdomen, 
as demonstrated by my series of 222 operations on the stomach, we find that 
after 165 operations on the stomach in men, bronchopneumonia occurred m 
22 (13-3 per cent) ; and after 63 operations on the stomach in women, broncho- 
jmeumonia occurred in 2 (3'1 per cent). Supposing that equal numbers o 
operations had been performed on men and on women respectively, we shouU 
get pneumonia occurring in the ratio of more than four men to one noman. 

In the literature, opinions on this point, as on other questions, are divic ec . 
Anders’ said that sex was not a factor, and the chainnan of the^ Surgical 
Congress of the American Medical Association in 1909 stated that ‘ age am 
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sex play no part”: but AVliipiilc lias records of 1‘J.S cases of bronclin- 
pneumonia after operations on men. as compared with 30 eases of the disease 
in women. Isabella Herb, in 1022, iniblishcd a careful analysis of 107 eases 
of post-operative lung complications. 70 in men and 31 in women. .All the 
lung complications occurring after operations on the stomach and appendix 
were in men : after gall-bladder operations. 0 were in men and 4 in women : 
and after hernia operations, S were in men and 1 was in a woman. The 
remaining cases were either septic or tcnninal. On consideration of the rela- 
tively high frequency of bronchopneumonia after ojicration on men's stomachs, 
both in my series and in those of others, one must conclude that men arc par- 
ticularly susceptible to bronchopneumonia when the ujijicr abdomen is injured. 

It is reasonable to suggest that the abdominal or diaphragmatic type of 
respiration in men plays some part in determining the onset of broncho- 
pneumonia. Thus, during upper abdominal operations a man sustains direct 
and reflex shock to the diaphragm ; this leads to jiartial jiaresis of that muscle. 
After recovery from the ana?sthetic the patient finds diflicidty in coughing 
and in deep breathing, because the diapliragm is weak and the abdominal 
respii'ation leads to increased movement and tension in the wound. AVomcn 
are not so seriously troubled, for adequate costal breathing docs not disturb 
the abdominal wound, and even coughing may be indulged in without serious 
pain. 

Influence of Age. — J. AI. Anders, writing iii ISOS, considered age to 
be an unimportant factor, but Silk® pointed out that most cases of broncho- 
imeuraonia after operation occurred in persons under 40 years of age. In an 
analysis of his series, TOiipple*' found that in each of three years this compli- 
cation occurred most frequently in patients between 30 and 40 years old, but, 
according to Cutler and 3Iorton.'*^ old age gives a strong jjredisposition. 

The age incidence in my series of autopsies is shown in Table III. 


Tabic III.— Ag^ Incidence or Pn-eiwionia in 
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Thus, if any inference can be made, we may notice that, in the surmcal 
cases, pneumoma was commonest in the latter half of life : while. in“the 

Rut TivllT?®'''"’ subjects had been more frequentlv attacked. 

But hypostatic pneumoma m the aged, and the gi-eater severitv of operations 
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pp-fornied on those in middle life, may account to some exteiit for the reJativcIv 
high incidence in the more elderty. These figures do not differ gi-eatly, and. 
we conclude that ]menmonia may complicate operations performed at aiiy age. 

5. GENERAL SYSTEMIC DISORDERS AFFECTING METABOLISM 
AND ORGANS OF DEFENCE. 

Nutrition. — In general, surgeons find that chest complications occur more 
frequentli^ after operations on hospital patients than in private practice. To 
some extent we maj’^ attribute this to the state of nutrition, and it is of interest 
to consider a series of oirerations at the Birmingham Children’s Hosjrital, 
jjerformed on -wasted infants for congenital hj'pertrophic p 3 doi-ic stenosis. 
These cases were under the care of Dr. Leonard Parsons, and the results were 
embodied in his Goulstonian Lectures'* for 1921. At this hosirital there is 
a ward for pri\’ate patients, but the conditions of operation, nursing, and 
treatment are the same for both ‘private’ and ‘hospital’ cases. In a series 
of 70 infants operated upon, of whom the majoritj’^ were treated bj' the same 
surgeon and the same anaesthetist (Mr. Sejmiour Barling and mj'self), 59 were 
from the poorer classes, and H were pri\'ate cases. The death-rate for the 
poorer-class patients was 56 per cent, but there were no fatal cases among 
the better-class babies. Bronchopneumonia occurred with fatal results in 5 
of tile hospital cases, but there was no instance of this comjilication among 
the infants from the pl•i^•ate wards. It was very erddent, from tJie wciglit 
and state of nutrition of the babies, that the well-to-do parents had secured 
diagnosis and treatment at an earlier stage than tlie n-oi-king-class parents, 
and to this more advanced wasting I think we maj' ascribe the much higher 
post-operative morbiditj' and mortalitj' in the poorer-class infants. 

Phagocytosis. — In an unpublished research on jrrognosis in suppurative 
appendicitis. Dr. Pinejq the present Director of the Charing Cross Hospital 
Pathological Department, concluded that the presence of leucojicnia at the 
time of operation foreshadowed delaj'ed recovei-y or death, but, on the other 
hand, a high leucocjde count justified an optimistic prognosis. He suggested 
that, in patients with leucopenia, the pre-ojierative administration of sodium 
nucleinate would induce a protective leucocjdosis against pneumonia. Hoa- 
ei'er, n'orking on cats, certain observers hai-e produced Ieucoc 3 dosis by this 
means, but the 3 ’' state that the leucoc 3 'tes are not active phagoc 3 'tes. Unfoi- 
tunatel 3 % in routine practice the method is not practicable, and I have not had 
an 3 ’^ personal experience. 

Drugs. — The phagocytic action of the blood is diminished Iw the presence 
of ether, but the rectal administration of olive oil is said to rc-activatc the 
phagoc 3 des.*® This deleterious action of ether (and chloroform) seems to 

last but an hour or two. ■ t 

In the case of chronic alcoholism, hower’cr, there is much e-\’idcncc la 
the defensii'e mechanism of the bod 3 ’' is seriousl 3 ’ crippled. 

Coleman-® have published an interesting analysis of .3422 cases of oiai 
pneumonia at the Cooke County Hospital, Chicago. These cases oeeuiicc 
during two periods, namelv 1911-17. before prohibition was enfoiccc, am 
the two 3 ' ears after j^rohibition, 1921-22. They found that the c ea ma 
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in moderate drinkers was much liighcr than among abstainers, and that in 
excessive drinkers the death-rate was higlicst of all. Speaking as an amesthetist, 

1 should say that men who have ])cr.sistcntly drunk alcohol to excess require 
large amounts of the am-esthctic agent to amesthetize them, that they are 
much e.xhaustcd after operation, that they readily catch eokl, and easily 
develop pneumonia, and that, when this happens, the death-rate is very high. 

Cachexia.— With the onset of old age. the jiliysiologieal lu-occsscs of the 
body lose their vigour, the germs of pneumonia readily obtain a foothold, and 
then the outlook is always most grave. 

.\n;emia leads to abatement of the body’s activities with similar results, 
and, on looking through the medical post-mortem records, this is confirmed. 

Cachexia from Cancer— In the majority of eases cancer is tenninated by 
the onset of bronchopneumonia. Lawen® recorded jincimionia in 30 jicr cent 
of his series of gastrostomies for cancer of the oesophagus, but only in G-G jicr 
cent of resection of the stomach. 

In mv list, of 3 autopsies on patients who died after gastrostomy for 
cancer, bronchopneumonia was jjrescnt in 4. General ana?sthctics had been 
administered to 3, all of whom had had bronchopneumonia, but the other 

2 subjects had been operated on under local analgesia, and 1 of these exhibited 
bronchopneumonia. 

In general, it is my e.xpericnce that, although local anaesthesia does 
perhaps reduce the rate of incidence, the majority of gastrostomy eases which 
are examined after death exhibit bronchopneumonia, whether the auicsthetie 
was general or local. 

The Influence of Heart Disease and Circulatory Failure. — Elwyn®® held 
that cardiac exhaustion might lead to congestion of the lungs and hyjmstatie 
pneumonia, this being one explanation of the distribution of the disease in the 
lower lobes. He recommended the early use of digitalis, and this is now the 
custom in the clinics at Vienna. Haiidl-- administers the drug within fifteen 
minutes of the end of the operation. Kellogg,®® too, believes in the danger of 
pulmonary congestion. .After ojreration he repeatedly applies cold compresses 
to the chest and massages the body to encourage a free circulation of the 
blood. Ranzi.®® and also Le Dentu,*® suggest that pulmonary stasis may 
lead to the formation of minute emboli, and they recommend deep breathing 
and free movements of the limbs, commencing as soon as possible. 

It might be thought that anaesthetic drugs (and especially chloroform) 
would have a toxic action on the heart and induce stagnation of the blood, 
but in fact emboli occur very rarely on the day of operation, and nearly always 
after the third day. 

.A slow pulse-rate does not appear to lead readily to pneumonia. I have 
notes of two patients with heart-block, in whom the pulse-rate rvas usually 
about 40 per minute, whom I aiwsthetized for jjrolonged operations, without 
any untoward sequel. 

Ily own view is opposed to blaming weak hearts or bad circulation for 
the onset of the conqdaint under discussion. I do not remember any case of 
bronchopneumonia following shockless operation on patients suffering from 
iicavt disease, eveu though they were prolonged. 

In the post-mortem records, I find that of 33 subjects from the medical 
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side who had died of infection or of u]cerati\'e endocarditis, of acute or chronic 
myocarditis, of mitral stenosis, or of congenital morbus cordis (excluding cases 
with associated renal disease), pneumonia was present only in sr This 
corresponds to the pneumonia incidence for the whole series of medical 
autopsies, i.e., 25 per cent. In many instances, noii'infected infarcts nere 
present in the lungs, but there was no pneumonia. 


6. THE PRESENCE OF PULMONARY DISEASE PRIOR TO OPERATION. 

During the war, when serving in Salonika, I learnt that surgical ]oatients 
pre\-iously infected with the malarial parasite often sustained an attack of 
malaria within the forty-eight hours following operation. Similarly, in April, 
1918, during the fighting round Yillers-Bretonneux, many men reported sick 
who were found to be suffering from malaria. These fellows had been worn 
out by the disheartening and exhausting retreat from St. Quentin, and, when 
I saw them, they had been soaked for two daj^s by drenching rain, food was 
scanty, and the outlook most depressing. Every one of the men had served 
in the East, and gave a historj”^ of previous malarial infection. Exhaustion 
enabled the parasite to develop once more. 

It is acknowledged that pneumonia may attack the same individual on 
ser'eral occasions, and we believe that each attack renders the patient rather 
more susceptible to the complaint. 

In view of these considerations, and of numerous examples of the trouble, 
manj'^ authorities agree that a patient who lias undergone pneumonia during 
the j^ear or two prior to operation is in danger of sustaining an attack of 
post-operative pneumonia. Graves®^ believed this to be most important, and 
Chajiman, and Cutler and Morton, concur. 

Silk, writing in November, 1920, draws attention to the importance of a 
recent history of severe influenza, and Table IV gives support to this view; — 


Table IV. 

IxvLUENCE OF Recent Influenza on Post-oper.vtive Pneumonia. 


At the Gen'eral Hospital 


Surgical autopsies 

Cadavers showing pneumonia . . 

Incidence of pneumonia, per cent 


Medical autopsies 

Cadavers showing secondary pneumonia 
Incidence of pneumonia, per cent 


190G, 

i.e., before 
INFLUENZ.VL 
P.ANPEjnC 

1 

1 Oct. 191S— 

1 AUG. 19in, 
i.e., (luring 
l^'hVTSZ.Kh 
PANDESne 

1 

; 1920-1922, 

1 after 

lNyLUENZ.Ui 

j PoTJEinc 

150 

150 

’ 385 

42 

GG 

1 138 

28 

44 

1 3.V84 

124 

! 100 

350 

27 

.32 

89 

21*7 

1 

32 

25-42 


Thus, in death-dealing disease, both after operation and without operation, 
pneumonia occurred with much gi-eater frequency during the innuenzal 
pandemic than before it ; and even during the last two or three years the 
incidence was higher than it was in 1906. 
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The following cases which have conic under niy notice strengthen un- 
belief that former innannnation of the lungs, though not detected on jiliysiea 
examination by the an.-csthetist. readily lights up when the jiaticnt is subjcetcc 
to general am-esthesia and a surgical operation. 

Case 2. T. C. B., male, age 51. Bronchopiiciimonia. in llic simimer of 1021. 

followed by reeovery. In the spring of 1022, gastro-enterostomy was performed, 
pnuemonia developed within forty-eight hours, and the patient died on the h*‘h 
dav. At the time of operation the patient apjieared to he in good general health, 
and the operation was not unduly severe. 

In addition to those here given. I have notes ot 7 patients, all ol whom 
recovered, who gave histories of previous attacks of pneumonia, and who 
developed pneumonia after gastro-enterostomy (*'3). hysterectomy (1). and 
appendicectomy (3). 

■». Case 3.— :M. C., female, age 40. In 1000. anterior gastro-enterostomy was 
performed with a Murphy's button. Bronchopneumonia developed in hofli lungs, 
but the patient recovered. 

In 1920, a plastic operation on the stomach was followed by transient lung 
trouble, which did not call for much attention. 

In 1922, in the presence of massive adhesions, and jwith great dilliculty, 
pylorectomy was performed for a large ulcer near the pylorus. The opcnilion took 
two and a quarter hours, open ether being administered for the first hour, and gas 
and oxygen for the remainder of the time. The patient was very collapsed at the 
end of the operation, and transfusion with gum solution was resorted to. However, 
she did not rally, and death occurred on the third day. .At autopsy extensive 
bronchopneumonia was found in both lower lobes. (There were no coughs or colds 
in the ward at that time.) When the patient was first seen at the hospital during 
an acute attack in 1900, before any operation was performed, the pulse-rate was 
50 to GO per minute. Treatment by rest in bed with a suitable diet caused the 
pulse-rate to rise to 70 to 80. 

I regard this case as an instance of vagal refle.x action from the stomach 
affecting the heart, and probably jmomoting some degree of bronchiolar s]iasm. 
However, I shall return to this point when considering bronchiolar spasm and 
collapse of the lungs. 

The combination of heart disease (such as mitral stenosis) and a histoiy 
of previous attacks of pneumonia appears to be veiy important. 

Case 4. — S., female, age 32.'i History of three or four attacks of broncho- 
pneimronia. Double mitral disease. Primigravida in poor condition, Caisarean 
section performed under open ether at term. Delivered of twins. Operation was 
quickly done in twenty minutes, with only slight loss of blood. Bronchopneumonia 
appeared at both bases on the tlrird day, and death occurred on the seventh. 

It IS agreed that patients who Iiave suffered from phthisis may undergo 
exacerbation of the disease as the result of operations. 

Case o. — ^A. B., male, age 25. History of tuberculosis, healed patch in ri(Tht 
apex. Lneventful operation for cure of right inguinal hernia, and appendicectomv 
imder open ether. He conmienced to cough on the third dav, and tubercle was 
found in sputum. The cough disappeared by the tenth dav. ' j 

The folloiying notes on two patients of the same sex, type, aoe. who 
were nursed in adjoining beds, and who underwent similar operations 
under similar ainesthetics on the same morning, afford striking testimony 
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to the importance of old-standing lung disease in the determination of ])ncii- 
monia after operation. 

Case 6. — P., male, age 40. Previous history : healthv, spare build Tood 
general condition. Duodenal ulcer. Gastro-enterostomv and a'ppendicectomv were 
performed imeventfully under open ether. Collapse of part of the right lower lobe 
appeared on the fifth day (confirmed by X-ray examination), but no pneumonia 
could he found. Symptoms : slight cough, good colour. Pulse-rate never above 
88, remittent temperature to 101° on third to seventh days inclusive. Respirations 
did not exceed 28 per minute. Quite rvell on the tenth day. 

Case 7. — G. H., male, age 35. Bronchopneumonia eight months previously. 
Good general condition. Duodenal ulcer. Gastro-enterostomy and appendicectoniv 
Avere performed uneventfully under open ether. ‘Chesty’ after operation. Definite 
right basal bronchopneumonia on the fourth day. Recovery. 

I think that both these men suffered from collapse of the lotver lobe of the 
right lung, but pneumonia developed only in the lung Avhich contained the 
remains of old infection. 


7. THE PATIENTS RESPIRATORY SYSTEM. 


The Influence of the Shape of the Chest — For the most part, the shape 
of the chest can have but an indirect influence in the causation of pneu- 
monia, and an}’' disease of tvhich the shape of the chest is symptomatic will 
have the more marked effect. 

In emphysema, however, ivhere respiration is often carried out entirely 
by the diaphragm, interference with the free movement of this organ, as in 
oiierations on the upper abdomen, may lead to hypostatic pneumonia and, 
it may be, to collapse of the lungs. It should be noted that closed methods 
of administration of ansesthetics to emphj’sematous patients, in i^ai'ticular, 
Avill tend to defecti\’e aeration and consequent impairment of the physiological 
activities of the lung tissue. 

The Influence of Chilling of the Lungs. — The entry of cold air into the 
lungs acts in two Avays. 

a. The body as a aa'IioIc loses a considerable amount of heat. Isabella 
Herb,"^ quoting Vierordt, says that normal lungs lose 11 calories per hour, but 
the skin loses 90 calories of heat in each hour. OAving to the number of variants 
inA’oh’ed in the calculation, I think these figures giA’e onl}’ a general indication. 
Corlette, in the article already’ quoted, points out that cold damp air chills the 
lungs less than Avarmer air Avhich is dry, for much heat is lost in the cA-aporation 


of Avater to saturate the dry ah’eolar air Avith Avater A-apour. 

b. floss'^® found that, during anaesthesia, the inspired air Avas at least .33 
beloAv room temperature, and he considered that the chilling reduced the 
bactericidal action of the lung and sloAA’ed the moA-ements of the ciliated 
epithelium. 

I haA’e already mentioned the danger of inspiring a fog of droplets of etiier, 
Avhich must cause serious interference AA'ith the normal action of the ah'colar 
epithelium, both by chilling and by chemical action. Shipway, in stioiig 
support of the Avarming of anaesthetic A'apours, says that the Avarming of ether 
A’apour prcA’ents its reputed irritation of the lungs. 

Silk,'^® at Dlalta, found that hot open air in the operating theatre ant 
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afterwards went a lone wav towards abolishinrr l„n{r troubles. OiJcralions 
in one of the theatres whieh was ill-ventilated, and heated by »as fires, were 
frequently followed by lung complications. Silk considers therefore that the 
tenijierature and quality of the insjiircd air are of first iiujiortaucc. 

The Influence of Free Secretion. — In many persons, the inhalation of ether 
vapour for auwsthetic pmqioses induces free sali\-ation and secretion of watery 
mucus bv the mouth, nose, and pharynx. (Some individuals, notably infants, 
do not secrete so vigorously.) This secretion is accompanied by a jirofuse 
outpouring of sweat by the skin, and many authorities contend that the evil 
effects of'ethcr lie in aspiration into the lungs of germs contained in mucus 
from the nose and mouth, and in the loss of bodily heat occasioned by the 
evaporation of sweat. There is much to be said for this view, and the ])ractiee. 
now almost univei-sal. and certainly most valuable, of injecting to J. gr. 
of atropine half an hour before operation, has prevented the secretion ; yet 
post-operative lung troubles still occur. On the contrary, one sees ill-jircparcd 
patients in the out-patient theatre ‘frothing' vigorously under ether amcstliesia. 
the atropine injection having been omitted : but pneumonia in these and 
similar cases is extremely rare. 

Nevertheless, the dry patient is wanner, more readily amesthetized, of 
a better colour, and far less shocked after the o]5eration : all of which must 
militate against lung infections. 

The Influence of Patency of the Upper Air-passages. — We all agiec that 
a clear airway is essential to effortless respiration, but larimgcal spasm, or a 
congested tongue, or falling back of the jaw. may start the vicious circle wliich 
leads to cyanosis, and so back to more spasm or more congestion. Obstniction 
to respiration entails great fatigue- of tlie muscles of respiration, and hinders 
the elimination from the blood of waste products, thus leading to cardiac 
exhaustion and pulmonary congestion. But. notwithstanding the care with 
which anesthetists remedy this defect, pneumonia does occur after uneventful 
and effortless anesthesia, while badly administered anesthetics -with evanosis 
do not raise the frequency of pneumonia to any remarkable extent. 

^Ye must conclude that partial obsti-uction of the airway is not a primarr- 
cause of lung trouble. 

The Effects of Interference with the Movements of Respiration. — The 

most direct means of limiting respiratorr- movements is by mechanical compres- 
sion of the thoracic wall. Thus, after some operations, the chest is constricted 
by an abdominal binder. Dr. Flemming, of Bristol, told me that he had seen 
a patient, who had just undergone laparotomy, bound up so tightly that he 
was blue and nearly pulseless for an hour or more. Loosening the binder led 
to instant relief and a nomial appearance, and lung trouble did not follow. 
.\gain. the majority of patients upon whom the modern radical method of 
removing a carcinomatous breast is perfonned awaken to find that the wound 
has been covered by skin stretched so tensely as to resemble parchment, and 
that the chest is held in a ^•ice-like grip. Similarly, the free rise and fall of 
the diaphragm is obstmeted by marked increase in bulk of the abdominal 
contents, e.g., meteorism, large ovarian cysts, pregnanev, ascites. 

Now, several authore have suggested that limitation of mor-enients bv 
the cliest wall from any cause whatsoever is a potent factor in the production 
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of pneumonia. With this general A-iew of the matter one eaniiot entirely agree. 
If Ave consider the results of mechanical constriction of the thorax produced 
the methods outlined aboA'e, Ave must confess that pneumonia is very rarelv 
seen after the most extensive operations on the breast, hoAvever firmly the 
thorax be conipi-essed by^ tight stitching ; nor does j^neumonia appear as a 
frequent complication of abdominal ascites, pregnancy, or meteorism in the 
absence of an operation. To my mind, then, although pulmonary hypostasis 
is promoted by this means, some degree of limitation of movement of the 
chest does not of itself lead to inassiA-e collapse of the lungs. 

Massive Collapse of the Lungs.— As is Avell knoAvn, the credit for the 
pioneer AA'ork on this subject is due to William Pasteur.”’ In his Bracl- 

shaAv Lecture of 1908, Pasteur said that cases of post'diphtheritic paralysis 
of the diaphragm dcA'eloped airlessness, more or less complete, in one or both 
loAver pulmonaiy lobes. 

Keith®® had shoAvn that the upper lobes Avere distended principally by 
movement of the ribs, while descent of the diaphragm expanded the loAvcr 
lobes. In Pasteur’s opinion, paraly’-sis of the intercostal muscles, or of the 
diaphragm, on one or both sides, led to deficient expansion, and often to 
complete airlessness of the corresponding lobes. Together AA’ith other obserr’ers, 
including D. J. Harries,®^ he records the frequent occurrence of partial or 
complete diaphragmatic paresis, more usually of the right leaf, as a sequel to 
laparotomy. 

The diagnosis of post-oi)eratiA-e partial diaphragmatic ])aresis is not easy. 
The most reliable means, radiography, is rarel}’^ aAmilable. In most hospitals, 
the portable apparatus for Avard Avork is not of sufflcient jJOAver to permit of 
screening. Furthermore, as a routine, one is not justified in disturbing the 
patient immediately'' after operation by the journey to the radiologists’ depart- 
ment, in order to make an examination AA'hich may be chiefly of academic 
interest. Clinically', before there is any' marked change in the lung, aa'c may 
bear in mind that relaxation of the right leaf of the diaphragm leads to a rise 
in the Ih'er dullness, and relaxation of the left half of the diaphragm permits 
the heart to moA'e toAvards the left claA'icle, AA-hile paresis of the intercostal 
muscles alloAA’s of descent of the liA'er, or of the heart, as the .right side or the 
left side, respectiA’ely', is affected. 

In this connection, the presence of HooA'er’s®® sign may' be souglit. 
Kormally', on inspiration, the subcostal angle is AA-idened, because the intercostal 
muscles, in their efforts to broaden the chest by' the bucket-handle movement 
of the ribs, gain the mastery oA'er the diaphragm, AA-hich tends to naiTOAv the 
thorax, but AA'hich, oAS'ing to its curA'ed form, acts under mechanical disadvantage. 
Should, hoAveA’er, the diaphragm be paraly'sed, the unopposed intercostal 
muscles cause the chest to be even broader, and on inspiration the subcosta 
angle AA'ill Aviden to an exaggerated extent. Parah'sis of the intercostal muscles, 
on the other hand, alloAVs of unhampered action by' the diaphragnr, am 
iiAspiratioiA narroAvs the subcostal angle. If pai'aly'sis is unilateral, t lesc 
abnormal moA-ements are limited to the affected side. HoAveA'ei', in practice, 
one-sided paresis renders the sign someAA'hat uncertain. We irray irotc t la 
bilateral diaphragmatic paralysis gives rise on insiriration to recession o m 
epigastrium as contrasted Avith normal protrusion. 
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Many careful observers agree that relaxation of the diapbragin docs 
take place with great frequency in any abdominal condition entailing ])ain 
sufficiently great to cause reflex sjiasni of the muscles of the anterior abdominal 
wall, whether the source of pain be peritoneal inflammation or an opciation 
wound. Usually the right half of the diajihragm alone is involved. 1 he 
supper eight intercostal muscles arc rarely disturbed, although, for reasons I 
shall suggest, spasm of the ninth and tenth intercostal muscles may occur. 

Bv what mechanism is this change in the action of the diaphragm 
brought about ? In other words, have we to deal rvith direct injury to the 
diaphragm, or is there reflex inhibition ? Relaxation of the diaphragm has 
been recorded in many cases of operation for n])]icndicitis or for radical cure 
of an inguinal hernia, although the neighbourhood of the diajdiragm had not 
been explored. Ahnost certainly, we have to deal with a reflex inhibit ion 
of which one or both of the jihrcnic nerves is the efferent jiatl;. 

There are differences of opinion as to the afferent nerves in\'olvcd. 
Pasteur suggested that the vagal afferent fibres were implicated : but there 
is no proof that stinudation of the central end of the divided vagus can ])roducc 
reflex inhibition of the diaphragm ; nor are extensive ojicrations on the neck, 
which involve much handling of the vagus, responsible for diaphragmatic 
paresis, although persistent vomiting, due to stimulation of the ^■agus. often 
follows these operations. Hardy, and also Harries, arguing on Sherrington's 
law of synergic co-operation between a muscle and its antagonist, very reason- 
ably suggest that increased tone of the protective muscles of the anterior 
abdominal wall is excited by inflammation such as appendicitis and jicritonitis, 
or by a surgical wound, and that the diaphragm, which iir this instance is the 
antagonist, is rela.xed. Tliat this does in fact occur is the experience of 
surgeons when they open the abdomen for perforation of a gastric ulcer. One 
finds that the stomach and bowels lie limply on the posterior wall, almost 
without the usual movement due to respiration, and it is rare indeed, before 
meteorism has set in. that the surgeon has trouble with protrusion of the 
abdominal contents through the wound. This phenomenon. I think, must be 
due to abnormal quiescence (i.e., inliibition) of the diaphragm. According 
to this hypothesis, the afferent paths are the sympathetic sensoiy fibres from 
the inflamed area. 

Before leaving the subject, I will recall two cases which presented jioints 
of interest. 


C(tsc 8. — ^T. M., Male, age 50. Perforated duodenal ulcer. 


Grave condition, complicated from the anoesthetisf s point of view by enormous 
bilateral adenomata of the thjToid. High injection of spinal anesthetic was 
administered into the ninth dorsal space. The operation proceeded uneventfully 
until the surgeon^ explored the under surface of the diaphragm, whereupon the 
patient cried, •• \ou are hurting my right shoulder". This was an instance of 
direct injury to the diaphragm and of simple phrenic reflex. The patient died 
sixty hours after operation, and autopsy revealed oedema and congestion of the 
lower lobes. In this case some paresis of the diaphragm was present at operation 


Case 9. M. W., Female, age 55. Operation for incarceration of the bowel and 
omentum in a left inguinal hernia sac. 

The presence of severe bronchitis caused me to induce spinal analgesia as hifrh 
as the umbilicus. The patient talked cheerily until, as the surgeon delivered the 

\ OL, XII. — XO. 47. 
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hernial sac, with its contents, she exclaimed, “You are crushins;' my chest'’. The 
discomfort was limited to the lower region of the thorax. Reduction of the incar- 
cerated omentum and small bowel soon relieved her, but vigorous manipulation of 
the sac did not cause sensation of anj-- kind. 


I think the afferent path of this reflex was the sensory syinpatlietic fibres 
of the lower intercostal nerves. 

H. E. Grifiitlts83 recalls that the peritoneum covering the gall-bladder 
and the pyloric end of the stomach receives its nerve-suppty from the fiftli 
to the tenth dorsal nerves, from the right phrenic nerve, and from lioth vagi. 
Here at least are plentj^ of different afferent jraths for reflexes to the lower 
intercostal muscles and to the diaphragm. 

When working in France with Professor Cask, my colleague. Dr. K. D. 
Wilkinson, obseri’ed unilateral and even complete diajrhragmatic paresis in 
men severely wounded by bullets or shell fragments in anj' part of the body. 
In these conditions any sensory nerve may supply the afferent path of the 
reflex under discussion. 

Having established the fact that relaxation of the diaphragm does most 
frequently occur after operations on the abdomen, we must inquire what 
happens to the lung whose exiransion, Keith says, is controlled by this muscle. 

It has been observed by Pasteur and otliers that often the lower lobe 
on the affected side becomes airless, and that the collapsed region of the lung 
usually produces the following symptoms and signs : — 

a. Onset, sudden or gradual, occurs usually with distress on the first, 
second, third, fourth, or fifth day after operation. 

h. Sputum of ^’ar}dng type appears some hours after the onset of massive 
collapse. 

c. Mobility^ of the affected region is decreased. 

d. There is retraction of the rib spaces over the collapsed area of the lung. 

c. The breath sounds are inaudible over the diseased area. 

f. Tubular and bronchial breath sounds are heard above the affected 


area. 

g. The heart is displaced towards the side of collapse. Pasteur believes 
this to be pathognomonic of the condition. 

/(. Temperature, pulse-rate, and rate of respiration are raised. 

The rate of onset may be quite gradual or it may be \'ery sudden. -“Ind 
this applies to recovery. The most striking examyDle that I have seen took 
a week to develop and several months to i-ecover. 


Case 10. — A. I,., Female, age 16 . Right hemithyroidectomy for parenchymatous 
goitre. • • f 

Uneventful operation under open ether. There was slight ‘chestiness roni 
the first day, which gradually increased until on the sixth day the patient ccmip ain« 
of great pain on the right side of the chest, and dyspncea with cyanosis. 
tion of the chest at tliat date showed : («) Almost complete absence of 
on the right side ; (b) Retraction of the right rib spaces on inspiration ; (c) ^ P • 
beat two inches internal to the left nipple line ; (d) Dullness on ' 

to the second right rib; (e) Complete absence of breath sounds over tli 
two-thirds of the right portion of the chest, with bronchial breath sounds a\ 

"^^'Radiography showed complete paralysis of the right half of the 

with opacity of the right lower and middle lobes and the inferior half o PI 
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lobe. There was ascent of the paraly.sccl (liai)Iira"i)i on inspinition. and descent 
on expiration. Remittent hiiih Icmpcrattirc and (piick resinration and ])nlse-l)eat 
continued for three weeks, and rctvjrncd pradiially to normal. There was no definite 
bronchopneumonia. AVc suspected that the paresis of the diaphra^in was due to 
some permanent lesion to the right iihrcnic ner\-c. jmssihly from direct >njnr> nr 
from extravasation of blood. I have related this case at some length, for the eimical 
picture was most impressive. (Later : The patient recovered. .V second oper.Uion 
Avas undertaken six montlis later for fiirllier removal of the thyroid, under eUicr. 
Uneventful recovery followed.) 

We have agreed that transient paresis of tlic diajihragni often escapes 
notice, and the same result must apply to partial collapse of the lungs, which 
does not give rise to snbjccti\'c symjitoms. 

At the ^liddlesex Hospital, during the period lOOC-12. Pasteur and 
Hardy found 2S instances of massive collapse of the hmg. which were noted 
in a series of 5594 operations on the abdomen or kidneys. Tlic majority of 
these cases followed sub-umbilical operations. I have records of 12 patients 
who developed the condition (Table H). 


Table I'. — 5Lvssive Coi.l.vi>se of the Lcsg foixowixg Opeu-vtiok. 


OrERAHOss 


or 

comi‘'i; 


]!. JIOIII 


DvY or ' 
-I O.VfLT I 


r.T5Yl.T 


Right inguinal hernia 

4 

4 1 

- 

— 

4 

- tr'l ■■■'" 

' t :ira, :5ra , 

Honiitln-roidectoniv 

2 

- 

2 

- 

2 

- ' 1st, 7tli 'Both cured 

-Appendicectoniy ' 

o 

1 

1 

1 

1 

- • 2nd, 2nd | Both cured 







1 (Two pneumonia, 

Gastric operations 

4 

3 

1 

- 

2 

, ( 1st, 2nrl 1 ' died ; one pnevimo- 
'(2nc], 7tli i nia, one collapse, 







' 1 lived 


As is customary, only those patients died who had developed ])neumonia. 
for massive collapse of itself is not of grave import. With regard to the site 
of operation, 7, including the thyroid cases, were above the umbilicus, and 
5 were sub-umbilical. 

In this list, I include only cases which at some stage showed lung collapse 
apart from pneumonia. It is exti-emely probable that massi\-e collaiisc is 
the precursor of many cases of post-operative pneumonia, but the condition 
is often overlooked until pneumonia supervenes. 

Opinions are still divided as to the cause of massive collapse of the lung. 
Pasteur, as we have seen, traces the course of eA-ents : abdominal section, 
diaphragmatic inhibition (of shorter or longer duration), collapse of one or 
both lower lobes of the lungs, and then, in some cases, pneumonia. Elliott 
and Dingley.si however, on clinical and experimental grounds, believe the 
starting-point is plugging of the lesser bronchioles with mucus, and a generalized 
bronchitis. Then the air in the associated alveoli is absorbed {Lichtheim’s 
exiiermientss^) and the lung collapses, drawing the heart towards the sliiamken 
lung. These observers conceive that arrest of unilateral or bilateral diaphrag- 
matic or intercostal movenieiit may occur from refle.ves of intrathoracic orimn 
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Important as these suggestions are, one is induced to adhere rather to Pasteur's 
view. On Elliott and Dingley’s hj'pothesis, we should expect bronchitis to be 
common, and pneumonia to occur at any region of the chest. But capillarv 
bronchitis is far from common after operations, whilst pneumonia in these 
cases is rarely diffuse, and nearly always in the lower portion of the hiinr. 

A further suggestion has been made by various observers, who consider 
that spasm of the bronchial musculature maj’^ lead to secondary collapse of 
the lungs, as shown experimentallj'^ by Brodie and Dixon.*® Colour is lent 
to this view, if we reflect on the vagal reflex b}-- which, in an analogous manner, 
gastric inflammation lowers the ]mlse-rate, and successful treatment of a gastric 
ulcer raises the pulse-rate. When looking through some volumes of records 
of medical cases, I found that, in the absence of true heart disease, every 
pulse-rate of less than 60 per minute was associated with gastric trouble. 
If, however, bronchial spasm were an important etiological factor in tiie 
production of massive collapse, asthma should be a common forerunner. But 
asthma is not a precursor of massive collapse or of pneumonia. On the con- 
trar^n it is my experience, and Dr. Haldane and Professor Jonathan Jleakins®® 
agree, that asthmatic patients take anaesthetics extremely well, and usually 
are spared renewal of attacks for at least a week after a general anaesthetic. 

I have been asked how massive collapse can predispose to pneumonia, 
if it is only ‘airlessness of the lungs’. In reply, I deny that, in my view, 
massive collapse is a purely mechanical phenomenon ; for there is always 
pyrexia and increase in pulse-beat and respiratory rate, and usually muco- 
purulent sputum. To my’^ mind, the most satisfactory explanation which 
will fit in with observed facts and established theories is as follows : — 

Pain in the abdomen from operative trauma, or from inflammation, 
leads to rigiditj’^ of the abdominal wall and to reflex inhibition of the diaphragm, 
and perhaps to some degree of spasm of the lower intercostal muscles. The 
lower lobes of the lungs then do not freely expand and contract, so that 
congestion with some oedema sets in. The bronchioles of the disordered 
region are more or less choked by" this swelling of their walls, which has been 
increased from irritation by" the anaesthetic agent. Into this motionless and 
well-nourished region, germs and particles of debris arrive, either by the air 
or by" the blood or Rmph. In these cases the patient cannot cough freely, 
and the debris, which should be expectorated or at least e\"acuated by" the 
ciliated epithelium, lie undisturbed. Closure of the bronchioles and absorption 
of air from the alveoli now ensues (Elliott and Dingley"). 

The result of this process is massive collapse of the lung, or, according 
to Whipple, pneumonitis. When the infection is particularly" virulent, the 
patient’s resistance is low, and the diaphragmatic paresis persists. D e shall 
not be surprised to find true bronchopneumonia as the sequel, and it will be 
of coalescing lobular distribution following the broncliiolar blocking uhich 
was the determining factor of the lung collapse. 

S. THE PROCESS BY WHICH THE LUNG BECOMES INFECTED. 

Effect of Season. — In most y"ears, experience shows that patients nin 
greater risk of lung affection if they" undergo operation in the winter months. 
Lawen found that 70 per cent of his series of post-operative lung infection 
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occurred in the winter, and Armstrong’s results agree with this. Stuart 
Ross.®® M'oi'king in Macedonia, recorded 21 eases of ]iost-oi)crati\ c juicumonia , 
H of these occurred between the middle of Dceemher and the end of Febnian,-. 
Whipple, however, in each of three eoiusccutivc years, namely. 1015, 1010. and 
1017, observed that iMarch was the month with the lieavicst ineidcnec. In 
1921. 1922. and 1923. my clinical records and the post-mortem findings show 
that the end of November and beginning of December, together with tlie 
months of February. !March. and .'\.l>ril. were the worst periods. 

At Vienna, in the winter 1919-1020, during the great shortage of coat and 
food. Mandl's clinic received a licavy visitation of lung trouble, which ajipcarcd 
in 27 jDer cent of the operation eases. Mandl used digijnirat in large doses 
with satisfactory results, for the incidence dropjied to 8 ]5cr cent. 

The Influence of Country and Town. — .\t the Ana;sthctic Section of the 
British ^Icdical Association Meeting at Glasgow in 1922. ^Ir. H. .1. Patterson 
affirmed his belief that operations of choice should be performed in the country. 
The hospitals in the city should be reserved for urgent eases. In support o( 
this contention !Mr. Patterson supplied records of two series of cases, one of 
150 operated on in the city, and the other of 150 country operations. The 
surgeon, anpcsthetist. and anaesthetic agent being the same for all the patients, 
he showed that the aA-erage post-operati\-c rise of temperature was one degree 
higher in the town series than in the country list. 

Nevertheless, while agi’eeing that eountrv air must be less hcavilv laden 
with germs, one not infrequently hears of post-operative pneumonia attacking 
patients in countn.' cottage hospitals. 

In the course of this essay, mention lias been made of the work in opera- 
ting centres all o\'er the world. Not one, witli knowledge of the facts, can 
claim to be free from this scourge. 

The Effect of Epidemics. — If there be proof of the increased prevalence 
of post-operative lung complications during epidemics of coughs, colds, and 
influenza, surgeons will do well at those times to postpone less urgent operations 
until better conditions pre^■ail. When doctors in general practice arc busv 
with widespread catarrhal troubles, influenza, and j^neumonia. I ha-\-e some- 
times noticed simultaneously an outbreak of post-operative pneumonia at the 
hospital. In Februaiy, 1921, colds were raging e^'ervwllcre, and one morning 
3 fresh cases of pneumonia were reported from the surgical Avards. In 
November and December. 1921. during the course of a fortnight, 6 cases 
of pneumonia occuiTed after operations, and I Avas informed later by Dr. 
Ashley Daly that during the same period at the London Hospital, chest 
complications had become so frequent that some of the surgeons jrostponed 
operations Avherever possible. 

Gynaecological operations rarely lead to pneumonia (2 cases in 110 patients), 
but during the season of epidemic catarrh the gAmaecological ward at the 
General Hospital Avith 12 beds claimed 4 victims to acute bronchitis after 
oiDcration. All recovered, but, had the operation involved the epigastrium, 
dangerous pneumonia might haA-e been the sequel. 

I expended some considerable time and energA- in the preparation of a 
table to shoAv the incidence of pneumonia in medical and surgical autopsies 
lor eacli month m the tAvo years. May, 1920, to April, 1922. The numbers 
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M'ere too small for inclusion here, but in general terms February. JIarch, April 
(when catarrhal conditions are rife) were the months of highest incidence of 
secondary pneumonia in the medical and surgical cadavers, and it is iaterestiu.n 
to find that in these months there were most autopsies on primary pneumonia^ 

In m}^ series of 222 operations on the stomach, 24 were complicated by 
pneumonia. Of these, 11 occurred in February, j\Iarch, and April. 

Attention has already been drawn to the relati\'el.y frequent appearance 
of secondary pneumonia in the sui-gical wards during the influenzal epidemic 
of 1918. 

The Quality of the Air in the Ward.— At the General Hospital, ventilation 
is effected by the plenum system. This method produces a still and enervatinr; 
atmosphere, which is particularly oppressive in the smaller rooms. Many of 
the staff attribute post-operatir-e pneumonia to this cause, and point out 
patients who, though seriously ill in a side ward, have quickly recovered 
ivhen placed on a balcou}' in the fresh air. 

But the post-operati's'e iiicidence is not more serious at the General Hosj)ital 
than it is at the Queen’s Hospital, where fires and open windows are employed, 
and I refer the reader to the comjrarison of the jDost-mortem findings gi^•e^ in 
Table II. Yet, physicians rightly agree that well-warmed fresh air is essential 
for the nursing of pneumonia. 

The next question is : Is the air from the long and dusty channels of the 
plenum system laden witli pathogenic organisms, such as the pneumococcus 
or tubercle bacilli ? Dr. Hillier and I set out to collect evidence on this 
point. Asbestos u-ool was jjacked lightly into a wide silica tube. This ivas 
sterilized in a Bunsen flame and, without touching the wool, the appai'atus 
was placed in a hole in a stiff sheet of cardboard, and the cardboard was fixed 
in a ward, over the opening of one of the plenum air-inlets. After an intcr\’al 
of from three days to a ^veek, the asbestos wool ‘catch’ was immersed in broth. 
Cultures from the emulsion thus formed did not grow any organism of patho- 
logical importance. Some of the broth rvas injected into guinea-pigs and 
into mice. We performed the experiment three times. The guinea-pigs 
were not affected, but on two occasions a mouse died. Dr. Hillier found a 
coliform bacillus in the heart’s blood of each of these animals, but no pneumo- 
cocci, sti’eptococci, or tubercle bacilli were found. 

As these investigations were undertaken when coughs, colds, and jmeumoma 
were present in the n-ard, we decided that the plenum air was safe. 

Infection by Aspiration of Material from the Upper Air-passages and the 
Mouth. — When mj^ attention was first drawn to the subject of this essay by 
Professor J. Shaw Dunn, then Professor of Pathology in Birmingham Uni\’ersity. 
he said that, in his opinion, aspiration pneumonia was the commonest fonn of 
post-operative pneumonia, and was identified at post-mortem by the presence 
of multiple suppurative foci in the lung. Lawen records 180 cases of pneumonia 
in a series of 9755 operations. Of these cases, 40 were due to aspiration o 
material into the lung. Certainly', until the introduction of intratraclica 
methods, aspiration pneumonia was chiefly responsible for the high death-rate 
after operations for excision of cancerous growths in the mouth, pharynx, 


nose, or laiynx. 

Many authors agree with these views. 


^’on Grossman®’’ suggested that, 
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dm-ing an attack of vlnnitis. ether vapour ‘skinned off infected inatcri.al from 
the nose, and this nas aspirated into the lung. Darnall'"'- tlionglit microbes 
from infected air-sinuses might lead to the trouble. Cutler and Morton 
blamed inhalation of nasal mucus and pus from septic teeth and gums. tVight 
considered that atropine, by drying up the nasal and oral secretions, reduced 
the danger to the patient. 

The hypothesis is employed to account for many of the points observed. 
Beckman*® thus explained the almost invariable lobular distribution, and 
Scliultz.s on anatomical grounds, said aspiration would lead more readily to 
infection of the right lung (the usual sufferer). By cx])crimcnts on animals. 
Cooper®® showed that dry soot ])laecd in the laiynx reached the bronchioles, 
but not the alveoli. On the other hand, coloured fluids (indian ink) inhaled 
in the horizontal position entered the alveoli of the u])per lobes, but if the 
animal were placed vertically the lower lobes were filled with the liquid. 

During anresthesia. when inserting the intratracheal catheter by direct 
laiamgoscopy. I have seen mucus drawn into the laryn.x. If the mucus be 
heavily infected with pathogenic organisms, one would certainly c.xpcct lung 
trouble to follow. Nevertheless, recently. I saw foul-smelling pus from a 
large peri-oesophageal abscess enter the trachea. Although this was followed 
by intratracheal anesthesia, lasting one hour, the jiatient did not develop so 
much as a cough. The abscess had been exuding jnis into tlie oesophagus 
diu'ing several weeks prior to the operation, and the jiatienf s immunity must 
have been very high. 

The ciliated epithelium of the trachea and bronchi normally evacuate 
foreign particles, but profound anaesthesia of long duration, involving chilling 
of the mucous surface, together with the action of strong ether or chlorofoiTn 
vapour, must paralyse the cilia. Dr. Flemming has shomi that chloroform 
or ether arrests the cilia of Parama-cium provided the concentration be 
sufhciently great. The action is more easily reversible with ether than with 
chloroform. 

Coughing is Nature's safeguard against foreign bodies in the lung. and. 
as we have seen, operations, particularly on the upper abdomen, abrogate 
this function. 

To minimize these dangers the aiithor^'o has designed a special ana3sthetic 
apparatus. It consists of a large oral airway, a funnel-shaped mask, and a 
gauze carrier. The airway ensures that all air inhaled by the patient shall 
pass through it. By boiling the apparatus before use, by inserting the airway 
as soon as the pharyngeal cough reflex is abolished, and by lea^•ing it in the 
mouth until coughing retums, there is but little danger of aspiration. I have 
seen pneumonia after anajsthesia induced with this apparatus, but I am 
confident that asjiiration troubles have been less frequent. 

Air-borne Infection. — Allusion has been made to small epidemics of coughs, 
colds, bronchitis, and even pnermronia, which occur from time to time in the 
surgical wards, and these occurrences seem to pro\-e that neighbouring cases, 
before or just after operation, may be the source of infection. 

tthipplc^s researches teach us that in many patients, before operation, 
the pharynx contains pneumococcus Group IF, and if pneumonia develops! 
the sputum gives a culture of the same organism. Thus, without the aspiration 
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of mucus, patients’ lungs way be infected by the organisms present in their 
own throats, if the protective i^ower of the lung is lost. 

Infection from the Lymph.— Lawen said that S-5 per cent of his patients 
who suffered from peritonitis developed pneumonia. This high incidence he 
attributed to the flov' of infected Ijmiph from the peritoneal cavit}- throiigli 
the right half of the diaphragm to the pleura and lung. This suggestion may 
explain the relative frequency of right-sided pneumonia in these cases, there 
being no direct passage for the lymph through the left half of the diaphragm. 
Goebel goes further, and suggests that, when opening the stomach or bowel 
during gastro-enterostomy, the chyde is infected by the intestinal contents, 
and direct flow through to the lungs is effected. But the interior of the intestine 
hereabouts is neai-1)'- sterile, and it is not easy to see how the chyle gets directly 
to the lungs. 

In my opinion, l3TOph infection from the abdomen gi^•es rise to pleurisy 
rather than to pneumonia, and the post-moiiem records support this view. 
Empyema occasionallj' follows ojjerations on an infected gall-bladder, and 
pireumonia in these cases is usually absent. A colleague suffering from a 
right-sided metastatic subphrenic abscess developed sei’ofibrinous pleurisy 
without pneumonia. In the course of six months three patients, of whom 
one died, each showed right-sided pleurisy’^ without pneumonia complicating 
convalescence from gastro-enterostomy. 

Infection from the Bloodstream. — The blood may j^i’omote infection of 
the lung by one of three methods. 

a. In septicaemia, blood laden with organisms deposits its load in the 
lungs. Rogers®® im-estigated tJie bactericidal power of the normal lungs of 
dogs and rabbits. B}'' injecting B. anthracis, or Staphylococcus aureus, or 
Streptococcus erysipelatus into the external jugular vein, and into the portal 
vein, he found that the lung destro\md these germs, but not so speedil.v as 
the liver. It is reasonable to deduce that the lung of an enfeebled, semi- 
narcotized patient has lost some of this bactericidal power. 

d. Septic embolism. These emboli may^ be minute, but it is a common 
event in the post-mortem room to find in the cada^■ers of patients who har’e 
suffered from septic mastoiditis, suppurati\'e ])eritonitis, or widespread cellulitis, 
numerous small abscesses scattered through tire lungs, sometimes, but not 
alwaj'S, surrounded by areas of consolidation. True infarction may'^ occur. 

Cutler and Morton stated that 60 per cent of their cases of pneumonia 
showed a septic focus, and they, together Avith Hunt, belieA^e septic embolism 
to be the primary causal factor for Avhich Ave are seeking. 

For mjr pai’t, on examination of jrost-mortem records, I have been 
surprised bjr the frequent occun-ence of abscesses in the lung in fatal mastoid 
disease — ^probably through the spacious lateral sinus and the jugular vein. 
In tAvo j^ears, in 1000 post-mortem examinations there AA'ere 31 examples of 
septic emboli in the lungs. 

c. Non-infected pulmonary embolism. There can be no doubt tha 
nraiy conditions diagnosed as collapse of the lungs, or as pneumonia, arc 
examples of pulmonary embolism. The sudden attack of severe pain, ic 
motionless ribs OA-er the affected area, and the stony dullness, sometimes 
misguide the observer, Avho may diagnose massive collapse of the lung. 
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It is by no means a vavc catastvopUc. At the General Hospital fatal 
aseptic pulinonarv embolism occurred 0 times in a series of SOOO oi)crafions 
of all kinds (0-11 per cent). This docs not include those who died after leaving 
hospital. In KorteVi clinic at Berlin. 22 eases of pulmonary embolism were 
recorded in 9727 operations (0-2 per cent). Banzi's figures arc .57 in C.S71 
operations (0-S.S per cent). 

Within one week three patients whom I had amesthetized died of the 
condition. The operations were for the removal of gall-stones, of a carcinoma 
of the breast, and of the prostate, respectively. The accidents ocenrred at 
least two weeks after operation. In the great majority of eases the accident 
follows operations on the pelvic organs, namely, ntenis. ])rostatc. and even 
haemorrhoids (as in an old lady recently). 

Lockhart-IInnnnerv“2 and Sir Thomas Lewis blame slow eirenlation due to ; 
(a) A weak heart, as in the aged ; (b) Operations among the large veins of 
the pelvis ; and (c) Loss of fiuids. Lapthorne-Snhth'’3 states that there is 
excess of fibrinogen in the blood, and he recommends that great care should 
be taken to replace loss of finid from persjnring. vomiting, catharsis, diuresis, 
and haemorrhage. Free movements should be started as sooii as possible, and 
digitalis will help to promote a strong heart-beat. 

Should the patient rally from the primary attack, abscess of the lung, 
or pneumonia, which Beckman considers to be lobar in type, may follow. 

CONCLUSIONS. 

.\s briefly as possible, I now append the conclusions to which this lengthy 
discussion has led me ; — 

1. Post-operative i)neumonia occurs Avith graA’e frequency. 

2. Often it is not recognized, and figures which purjjort to give its incidence 
are unreliable. 

3. The anaesthetic agent and the method of administration, save in 
special cases, seldom are decisiA'e factoi-s. 

4. Age and sex are not of importance. 

5. General health and local disease of the lungs may jjlay a considerable 
part. 

6. At operation, every care should be taken to prevent loss of heat, of 
fluid, and of blood, and especially c.xhaustion from trauma to ncr\'e tissue, 
and to highly vascular parts. 

7. Infection of the lung is often by means of aspiration in the presence 
of certain other factors. 

8. Severe sepsis in other regions affects the lung via the blood-stream. 

9. There is evidence that lymphatie infection through the right half of 
the diaphragm leads first to 2 Aleurisy and then to imeumonia. 

10. In the absence of severe sepsis, operations on the abdomen, and 
especially the upper abdomen, proA'ide the start of the chain of events Avhich 
leads to pneumonia. 

11. Pain in the abdomen from operative traunra, or from inflammation, 
gn-cs rise to rigidity of the anterior abdominal Avail and to reflex inhibition 
of the diaphragm, together with some spasm of the lower intercostal muscles 
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The lower lobes of the lungs, then, do not freely expand and contract, so that 
congestion of blood with oedema sets in. The bronchioles of the disordered 
region are more or less choked by this swelling of their walls, which has, 
perhaps, been increased from irritation by the annesthetic agent. Into this 
motionless and well-nourished region, germs and particles of debris arrive. 
The mode of access may be bj' the air or b}" the blood or by the lvjnj)]i. In 
these circumstances the patient cannot cough owing to pain, and the exudate 
and the debris, which shoidd ha\-e been e.xpectorated or e^•acuated by tiie 
ciliated epithelium, lie undisturbed in the lower lobes. Closure of the bronchioles 
in this nearly motionless area, and absorption of air from the alveoli, now 
ensue (Elliott and Dingley). The result of tlie process is massive collapse 
of the lung or, according to IVhipple. pneumonitis. 

IVhen the infection is particularly virulent, if the patient's resistance is 
low, and if the diaphragmatic paraRsis persists, we shall not be surprised to 
find true bronchopneumonia as the sequel, and it will be of coalescing lobular 
distribution, chieflv'^ in the lower lobes, affecting those lobules whose obstruction 
determined the collapse of that portion of the lung. 
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SPONDYLITIS DEFORMANS. 

By R. LAWFORD KXAGGS, London*. 

This is the name given to a complex group of cases which possess in common 
certain characteristic clinical features — namely, a painful stiffness of the 
spine ending in its complete rigidity, combined, in nearty all instances, with 
a kjqohotic curvature producing a variable degree of deformity. Jluseum 
siiecimens obtained from such cases are usuallj^ macerated, and often, owing 
probabty to the ^-ery chronic course of the maladj’^, without clinical notes. 
Consequentlj'’ their classification presents difficulties ; yet by the study of 
the pathological anatomy it is possible to resolve these heterogeneous cases 
into at least three separate pathological conditions, each of which has its own 
peculiar clinical characters. These pathological and clinical peculiarities 
point to the recognition of three different affections : — 

I. Ossification of the spinal ligaments, more or less general, is the charac- 
teristic lesion in one set. This condition may be designated spondi/Utis 
ossificans ligamentosa. 

II. An tipper dorsal curvature and atrophy of the vertebral discs distinguish 
another set. As this condition depends in the first instance upon impaired 
muscular power, it may be called spondylitis muscularis. 

III. In a third set the changes are of an osteo-arthritic nature — spondylitis 
osteo-arthritiea. 

I. OSSIFICATION OF THE SPINAL LIGAMENTS. 

{Spondylitis Ossificans Ligamentosa.) 

Ossification of ligaments is the conspicuous abnormality in a very large pro- 
portion of museum specimens of sjjondylitis deformans. This preponderance is 
jorobabty accidental, and may depend upon the striking character of the lesion. 

Eveiy gradation may be met with, from ossification of the anterior 
common ligament alone, to a similar change in all the spinal ligaments. Often 
when the spine is affected, other joints — such as those of the limbs, the shoulder 
girdle, and the jaw — ^are attacked. But the disease in the spine is peculiar 
to it ; ank3dosis there is due to this ligamentous ossification. In the ot ler 
joints the ligaments do not ossity, but ojiposing articular surfaces beeonie 
united by fibrous tissue, and eventualh’ bj”^ bone. There are, liowever, ccitain 
joints in the spine which ankjdose in the same wa^* — nameh% the occipito-at oic^ 
and the atlo-axoid — but in these movement is free, and there is no inten ening 

fibrocartilage. ... • 

The condition which occurs in the joints of the extremities in associa i 
witli spondjditis ossificans ligamentosa is that which, at the present iui^> 
is regarded as rheumatoid arthritis, and there cannot be much c ou j ui 
the affection which is being considered here is the fonn that disease assuni 
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when it attacks the vertebral column. Tlie pathopcncsis is also similar. Uie 
manifestations in both cases being almost certainly tlic result of eircnlating 
toxins. Patholosists of a bveone generation were on the right tack nlicn 
they becran to associate these painful rigid spines with the after-effects of 
gonorrhma, but in these days it seems astonishing that tlicy sliould have 
suspected a problematical gonorrhoea when they were in the presence of a 
suppurating condition of a different kind. 


OSSIFICATION OF THE ANTERIOR COMMON LIGAMENT. 


This mav occasionally occur by itself in the human subject (St. I3ai t. s 
Hosp. Museum IOSOa). but it is usually associated with ossification of other 
spinal ligaments. 


The ossified ligament 
may form a strip of bone 
attached along the front of 
a number of consecuti\'e 
vertebrae, as in the spine of 
a celebrated Parisian char- 
acter called Serapliin. which 
is illustrated in Hutchinson's 
Archives {vii, 246, PI. cxxxiii ; 
also in the Catalogue and 
Atlas of the 3Iiisee Dupuy- 
tren. 6o2.a, where it is de- 
scribed at greater length), or 
may even extend the whole 
length of the column. But 
the ossific layer shows a 
tendency to spread laterally 
over one ov both sides of 
the bodies, and in advanced 
cases round to the back. 
The posterior common liga- 
ment may also be invoh'cd. 
This was so in Serajjhin's 
spine, and also in tliat^of an 
old woman who liad I been 
bedridden for twentv-five 



years and died of intestinal 


obstruction. In her case 
every joint in her body was 
affected, including the tem- 


Fig. 30C. — Dorsal vertebrre ot a I’.orse showins ossifica- 
tion of the anterior common ligament (.Vo. '2054, H.C.S. 
Museum). 


poro-mandibnlar and sterno-clavienlar (St. Bart.’s Hosp. Museum. No. lOSoc). 

The tendency for the ossified layer to cover botli tlie front and sides of 
the bodies may be explained by the variations met with in tlie anterior common 
ligament. It is by no means invariably a well-defined ligamentous strip 05 -er 
the most prominent part of the curve of the bodies, but it may cover more or 
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less completely their whole anterior surface. Less dense at the sides tlian in 
trout, it is apt to sliow small elongated gaps, the ligamentous tissue beiiii' 
insufficient to make a comi^lete covering {see descriiDtion in IMorris’s Anatomj 
of the Joints, 72, and Quain, iv, Pt. 1, 223). A definite bulging over the 
position of the discs occurs in the healthy spine, but in these eases it is 
apt to be exaggerated, not as a consequence of osteoph 3 ^tic lipping for vliicii 
it is very commonlj'' mistaken, but because atrojohj'^ and consequent recession 
of the naturally concave surface of the bodies allow the edges of the discs 
covered by the bony la}^!- to form prominent projections (Birmingham 


Fig. 307. — Exuberant ossification of the 
anterior common ligament over the cer\*ical 
and upper dorsal vertebra} of a lion. Front 
view (A'o. 245G, Museinn). , 


Fig. 308. — Lateral view of the Fame 
specimen as shown in Fiy. 307. 


University Pathological Museum, Xo. 93 (0.47) 85.2a and 2b). Theie ™ 
alteration of the articular surfaces of the bodies, which are sharply denial ca c( 
fi-oni the new osseous laj^er. , 

Among the ancient X’ubian bones in the R.C.S. Museum aie 
specimens illustrating degi’ees of spond}ditis ossificans ligamentosa. n i o- 
205 ossification is limited almost entirelj' to the anterior common . 

over several dorsal vertebra;. In Xo. 206 ossification extends on to t ic rin 
lateral surface of the vertebrae, and the lamina; also are fused. n ano 
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(also labelled 205, and much battered) ossification involves tlic front and 
lateral surfaces of the bodies, and there is bony ankylosis ol tlic articular 
processes and ossification of the supraspinous ligament. 

Ossification of the anterior common ligament is ob\-iously only a stage, 
and probably an early one, in a morbid process which is jironc to invohx- 
other ligaments and to merge into the pronounced form of tlic disease. But 
even in the well-marked affection, curiously, it may lie completely absent 
(see Cases 2 and 3). It is, however, quite common in certain animals-— 
more particularly in horses and asses. The following account of it is given in 
Youatt and 'Watson's book on the horse {-1th cd.. 249) ; — 

“ If the horse be much overweighted, or violently c.vcrciscd or suddenly 
pulled upon its haunches, these ligaments arc strained. Inflammation 
follows. The ligaments arc changed into bone, and the joints of the back 
lose their springiness and ease of motion — or rather, in point of fact, they 
cease to exist. 

“ On account of the too hard service required from them, and csiiccially 
befoi’e thev have gained their full strength, there arc few old horses who 
have not some of the bones of the back or loins ankylosed. Y hen this 
exists to any considerable extent the horse is not pleasant to ride ; he turns 
with difficulty in his stall, finds it hard, when down, to rise again, and he 
has a singular straddling action."’ 

Several specimens in the R.C.S. Museum (Xos. 2053, 2054, 2055) illus- 
trate this condition. (Figs. 306, 307, 308.) 

Another remarkable appearance is seen on sagittal section of these 
specimens, whether human or equine — namely, the spaces left between the 
ankylosed vertebrae by the removal of the inter\’ertebral substances during 
maceration. They may be almost linear, suggestive of atrophic fibrocartilagcs, 
but more commonly they appear to have been occupied by discs of noimal 
thickness. Occasionally, too, there are signs of ossification having taken 
place in the disc itself. This occurs at first in the peripheral parts of it, but it 
may be more extensive in advanced disease, when the space may be jjartiallv 
obliterated by new bony deposit. 


GENERALIZED OSSIFICATION OF THE VERTEBRAL LIGAMENTS. 

Morbid Anatomy. — The ligaments usually affected are the anterior 
common ligament, the posterior conmion ligament (much less frequently), 
the ligamenta subflava, the capsular ligaments of the articular processes, the 
ligaments connecting the ribs with the vertebra;, and the supra- and intersjjinous 
ligaments. Vt hen the neck is involved, the atlo-axoid and the occipito-atloid 
articulations may be ankylosed, but the evidence of ligamentous ossification 
is not so definite here as elsewhere. In well-marked ea.ses the vertebral 
bodies are overlaid in front and on both sides, and sometimes er-en behind, 
by an evenly disposed layer of bone which bridges and conceals the discs. 
It may extend over a number of bodies, and in some cases from the base of 
the skull to the front of the sacriun. Its uniformity may be such that its 
connection with the anterior common ligament might almost be doubted 
(Cigs. 309 and 322). 
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A sagittal section through such a macerated spine (Figs. 810 and Sin 
shows the superficial disposition of the neu bone, and the regular arrav of 
intervertebral spaces from which normal-sized discs ha^'e been removed. The 
appearance of the section comes as a surprise, for before division the spine 
looks like a solid bony c3dinder. The discs evidently had been preserved 
from pressure by the fi.xation of the v'ertebrae, and were probably liealtliy 
Ankylosis of the articular processes and of the ribs with the vertebra; is partiv 



Fig. 309. — Spond3’litis ossificans liga- 
mentosa — the generalized form. The plate 
shows the moniliform thickening correspond' 
itig to the vertebral discs, and the atrophic 
recession of the bodies between the promiu' 
ences (Xo. 2109, H.C.S. Museum). 


Fig. 310, — Sagittal section of the 
shewn in Fifj. 309. Xote the ossified anterior 
common ligament, the spaces left o\' tiic 
removal of the discs, and the fusion at tlie 
bases of man\’ spines. The groove runrunc: 
down the centre of the bodies is an artciac - 


due to the bonj^ change in the ligaments and partiv to arthritis, ^ 

suitable section be made, the joint cavities are seen to be either jwrtia > 
or completelj^ obliterated and the cancellous tissue of the two bones to )e 
continuous (Fig. 312). On the other hand, horn- union of the articular stir^ 
faces of the bodies is delayed, because the discs persist long 
ank^dosis has taken place. When it does occur it is due to ossification o 
inteiu’ertebral substance ad%mncing from the i^eripherv. 
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This method oE invasion of tlic disc, 
to other facts which tend to show an 
affinity between spondylitis ossificans 
ligamentosa and rheumatoid arthritis. 
The otliers are ; the occurrence in many 
cases of rheumatoid arthritis in the 
joints of the extremities, and the fre- 
quent presence of an infective focus 
prior to the onset of the disease. 

^lention must not be omitted of 
those rvtgosities, tubercles, and stalac- 
titic processes which are often present 
on the osseous svirfaces in the neigh- 
bourhood of the joint changes and arc 
ob-^iously abnormal. Tliey may be 
associated with the attachments of the 
interspinous and supraspinous liga- 
ments, and as they advance lead to 
complete ossification of those liga- 
ments. They are also in evidence along 
the iliac crests and on the front of 
the pubic bodies and the jnibic and 
ischiatic rami, and in these situations 
they suggest a connection Avith the 
attachment and action of the various 
muscles. (Fig. 313.) 

Pathogenesis. — In the patliogenesis 
of the generalized affection the toxic 


thoxigh a small point, nmy be added 





Fig. 311. — Tlie 3rd. 4th. niul otii lumber 
vertobne of the spine shown in 3h9 nnd 

310, on cv larger scale. 


factor is jAi-obably supreme, but in 



section rtjrougn the articulation of the 1st rib with th« 
310, and 311 ankylosis. From the same spine as that shown in 30D^ 


ossification of the anterior common ligament alone, traumatism, in the foim 
of ligamentous strain, ,s probably more important tlian toxins.' 


VOL. XII. — xo. -17. 
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In this connection, where horses are concerned, it must not be overJookcd 
that pyorrhoea is of. frequent occurrence owing to the impaction;of nratidcs 
of food (hay, oats, etc.) between the alveolar border and the gumk 



Fig. 313. — Pelvis showing sponcl5'litis ossificnns lignmentosa involving the lumbosncrnl 
joint. The sacro-iliao sj’nchonclrosis and the symphysis pnbis are ankylosed. Note the 
rough osseous nodules in front of the pubic bodies, along the sides of the pubic arch, and at the 
anterior superior spines {A'o. 4385, Guy's Hospital iluseum). 

CLINICAL VARIETIES. 

TJie clinical picture of the genei’alized form of sjiondylitis ossificans 
ligamentosa is suffieientA distinctive. The variations depend upon the extent 
to which the vertebral column is invaded, and the way in which the joints 
of tlie extremities suffer. 

Considerable attention has been devoted to certain cases in wliich the 
proximal joints (root joints) of the extremities have shared tlie ankylosing 
affection of the spine. They are often alluded to as the jMarie-Striiinpcll 
t5qre, and Pierre j\Iarie, who suggested the name ‘ rhizomelic spondylitis , 
defined the condition as “ extremely pronounced rigidity of the spine aiii 
ankjdosis of the hip- and shoulder-joints ”. The case described by Striimjiel 
was the following ; — 

Case 1 {Fig. 314). — In a fisherman, age 39, the disease had begun without 
three and a half j'^ears previously witli pains in the loins, right hip, and thigh. ' 
loin pain sometimes radiated to the stomach region. The pains were never le 
violent or long-continued, and the stiffness in the loins was more troublesome •< 
the pain. The movements of the .head, cervical spine, and upper extremities v 
normal. The lower dorsal and lumbar spine was rigid and remained like a r 
bending and lateral movements. The upper part of the bodj”^ was bent j 

standing and walking. The dorsal muscles were atrophic and strange!}' irn • 
solid, and the hip-joints were fixed in slight flexion. Under anaisthesia ' 
no relaxation of the spinal rigidity, and limitation of movement and crep 
■were present in the right hip. 



SPONDYLITIS DEFOPM.ANS 


He had previouslv described a more advanced case in his Lclirhiirli,- 
and had emphasized the progi-essive course of the disease wliieh “ williont 
pain ends in complete ankylosis of the spine and hips, so that the head, trunk, 
and femurs are firmly fixed to one another and arc conijilctcly rignh wlnlc 
all the other joints retain normal mobility ". and a quite peculiar modifica- 
tion of the attitude and gait results. 

An e.xhaustive paper on this condition was pnblislicd iiy Leri, who was 
associated with ^larie. He referred to the case recorded b\ Hilton 1 agge 

as the best example of rhizomelic siiondy- 
litis that he liad met with. The following 



description of a sjiccimen from that case and 
the history arc taken from the Guy s Hospital 
JIuseum Catalogue (N'o. -l-t50). 

Case 2.— George B., age 34, admitted under 
Dr. tVilks for broneliiectasis. from wliich lie died. 
He had been a wire worker, and said that altiioiigli 
his chest was never well-formed he had always 
had good health until four years before admission. 
He then complained of pain in the abdomen, con- 
stipation, and loss of apjictitc. A year ago he 
began to stoop a gre.at deal, and the abdomina! 
pain returned, so that he was obliged to give up 
work. At the time he developed a severe cough, 
and brought up large quantities of sputum. On 
admission he was unable to walk without assist- 
ance. his spine was much bowed, and was com- 
pletely fixed in the dorsal and lumbar regions, 
and only capable of a slight degree of movement 
in the cerrical region ; his chest was fiattened 
at the sides, and so great was the degree of 
In-phosis that the abdomen as low as the umbilicus 
was in contact m’th the skin covering the lower 
part of the thorax. .At the post-mortem the 
bronchi of both lungs were found to be widelv 
dilated, but the alveoli appeared to be healthy. 
There was no sign of tuberculous disease. The 
heart was hj-pertrophied, and the great vessels 
were atheromatous. 


Fig. 314.— Co«e 1. Spondylitis The Specimen. — ^The vertebraj are ankjdosed 

ossificans ligamentosn. Striunpell’s by deposits of bone between the articular processes, 
CISC of rliizomelie spondylitis. lamina!, and spinous processes, and to one of them 

a portion of rib is similarly united. (Fagge states 
that the ribs generally were ankylosed to the vertebral, and on section of one of them 
there was perfect continuity of one bone nith the other.) There is no lipping of the 
bodies as conmionly seen in osteo-arthritis. Their substance is soft (thev could 
be cut nith a knife), and both the cancellous tissue and its compact covering 
rarefaction. The hip-joint is the seat of fibrous ankylosis'! 
ilie line of the articulation as seen on section is natural, and the head of the 
emur has preserved its normal contour except at its margins, where some erosion 


I V ^ ‘Y®, post-mortem records of cases of spondylitis deformans, 

but m the fol owing case of Leri’s^ we have fortunately a second instance of 
a good clinical Instory, with the report of the subsequent examination of the 
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Case 3. — A cook (Coq), age 39, -was completely cured of a gonorrhcca in 1ST7. 
In 1888 he had an acute illness diagnosed as ‘ acute rheumatism with purpura and 
shortly after his recovery, and following some fugitive joint pains, he experienced 
severe pain in the loins and sacrimr, with noises at the top of the sacrum and in the 
hip. A long rheumatic ai d varjdng illness followed, and in 1890 the spine was found 
immobile. In 1891 the neck became fixed, and the shoulders were attacked. In 
1898 his condition was as follows. The ce^^^■cal spine formed an angle of 140’ with 
the trunk ; the chin was close to the sternum ; the lower limbs were straiclit. but 
flexed at the liips at an angle of 125°. The spine, liead, hips, and knees were abso- 
lutely rigid, and the movements of the ankles 
and toes were somewhat affected. Those of 
the shoulders and lower jaw were impaired, 
and crepitation was present in the shoulder- 
joints. The thorax was flattened antero- 
posteriorlj' and the abdomen voluminous and 
spread out. There was no sign of nerve 
trouble. The patient lay in a half-siftins 
position, with legs extended, and the upper 
part of his baek and head resting against 
heaped-up pillows. If his legs were vertical, 
his head projected a yard in front and caused 
him to fall. Leri compared his body to a see- 
saw with the fulcrum at the hips. If his back 
lay on the bed, Ms legs went up in the air. 

Examination of the spine after death 
showed that there was no ossification on the 
front of the vertebra; : both anterior and 
posterior common ligaments were unaffected. 
Ankylosis had occurred between the anterior 
portions of the lumbar vertebrie for a depth 
of 2 to 5 mm. between the bodies, beyond 
which the discs preserved their ordinary bi- 
convex shape, and showed no diminution of 
thickness. Tire posterior part of the disc 
between the 6th and 7th dorsal vertebra; was 
ossified and united the two bodies. The occi- 
put was united to both lateral masses of the 
atlas, the anterior arch of the atlas to the 
odontoid process of the axis, and the lateral 
masses of the atlas to the articular processes 
of the axis. The posterior arch of the atlas 

Fig. 31.1. — Case 2. Four vertebr.-c Was wanting, 
and a hip-joint from Hilton Fagge’s case The articular processes were absolutely ank>- 
(A'o. 4450, Guy's Hospital Museum). losed the whole length of the column. -Many 

lamina; were united from ossification of the 
ligamenta subflava. The spinous processes were nowhere completely ankylosei . 
The ribs were ankjdosed to the vertebra; by almost all their ligaments, at bo i 
costovertebral and costotransverse articulations, and at the latter the two bones 
fused. The intervertebral foramina were only slightlj' narrowed, and the soft par s 
there and in the canal were quite normal and raised no suspicion of inflammation. 

Pain and ankjdosis are the special features of spondvditis opifmans 
ligamentosa. The one seems to be the precursor of the other. In the rhizome ic 
form the pain is apt to be located in the lumbar and sacrococcygeal regions 
or in the hips. It may occasionally be altogether absent, but in most cases 
it is continuous, and aggravated by certain positions or on movement. 
onset is sometimes sudden, and may be so violent as to be agonizing, 
continued fixed pain in the loins or sacral region is very suggestire. 



SPOiS'DYLITIS DEFOEMAYS 


533 


The diagnostic sign is ankylosis. As a vide, it extends from below upivards. 
involving the lumbar, dorsal. 'and cervical siiinc in this order. In the Ininhar 
region it is preceded by a painful period which disairjicars as ankylosis takes 
place. There is said to be marked freedom from pain when the dorsal region 
is attacked, contrasting with the pain Avhieh uslicns in ankylosis in tlic lumbar 
region, and at a later" date in the cervical spine. It has been attributed to 
the normal want of mobility in the dorsal spine. Though extension to tlie 
cervical region may be steadily progressive, there is often a considerable 
interval— even a year or more— before that part of the spine is attacked. Its 
implication is marked by pains in the neck. The hijis become involved when 
the disease is active in the lumbar region ; 
the shoulder, sternoclavicular, and temporo- 
mandibular joints are in danger when the 
cervical and upper dorsal spine is attacked ; 
and ankylosis of the ribs to the vertebrae prob- 
ably synchronizes with dorsal mischief ; but 
this condition can only be recognized by the 
respiration becoming entirely abdominal. Leri 
allows a cei'tain elasticity to tlie original con- 
ception of rhizomelic spondylitis by admitting 
that the peripheral joints of botli upper and 
lower extremities may exceptionally be invaded, 
and that ankylosis in the shoulder-joints is 
jjrobably uncommon. 

There is no rule as to the deformity pro- 
duced by rhizomelic spondylitis (Fig.^. 31-t. 310). 

The spine may be gieatly curved or remain 
c.xtended, or. as Leri puts it, ‘less flexed’. The 
lumbar curve is apt to be obliterated, and a 
forward bend to develop in the upper dorsal 
i-egion, so that, with the hips ankylosed in 
flexion, the trunk takes the form of an are. 

Probably the deformity is in part determined 
by an attitude assumed for ease— only so can 
we explain why in some cases the head is flexed 
on the spine, and in others ankylosed in com- 
plete extension (Fig. 317). But kiijhosis is likely to develop when rarefaction 
and softening of the I'ertebral bodies is pronounced (cf. Case 2). 

So far the description of the generalized form of spondylitis ossificans 
hgamentosa has been concerned with the type known as rhizomelic. There 
are. however, other cases in which the disease is so widespread that practicallv 
all the joints of the body become ankylosed. Sir Jonathan Hutchinson® has 
described one in his Archives. 

Cn,sf 4.— The patient a rather florid man, age 54, had suffered for twentv vears 



Fig. 310. — One of P. MnrieVs 
cases sliowinc: the bent ankylo-ccl 
position in rhizomelic spondyIiti-5 
(Per. (Jc ma/., 1898, xviii, 
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lift them. His lower jaw was ankylosed, but he could still eat when food was nut 
into his mouth. He attributed his attack to having been put in a damp bed W 
had never had acute rheumatism, and his sj'mptoms had developed ^'e^y nraduallv 
For a long time he helped himself about with sticks ; then for six years he went about 
on crutches ; then for eight in a bath chair ; and finally for seven he had been bed- 
ridden in Lambeth Infirmary. He said that he was never free from achin'' pain. 
He had been for many years the subject of stricture and had liad gonorrhcea'’beforc 
the rheumatism set in. . . . The whole of the spinal column with the e.vception of 
the neck appeared to be stiff. 

The following t'erj' similar instance came under my owm observation. 

Case 5. — A gentleman, age i!7, 
was the subject of an ankylosis so 
general and so complete that he 
could only produce a little move- 
ment in two or three toes, and 
twitch one shoulder slightly. Ilis 
spine was quite rigid, but his 
temporo-mandibular joints remained 
free. 

The illness began with painless 
effusion into both knee-joints just 
when a subacute gonorrhoea had 
apparently recovered. The disease 
ran a rapid course and in three 
years reduced him to the state I 
have described. It did not seem to 
have been attended with much pain, 
but he had become blind in both 
eyes from the effects of iricis. Some 
time before he contracted the gonor- 
rhcee he had suffered from pleuritic 
effusion, and his knee-joints had 
filled with fluid during his con- 
valescence ; from this illness he had 
made a satisfactory recovery. 

Tliere can be no doubt of 
the close relation of these cases 
to gonorrhoea, and that the com- 
pleteness of the ankylosis gave 
rise to a remarkable clinical pic- 
ture. It is uufoi’tunate tliat no 
record of the morbid anatomy 
of similar cases could be found 
to compare with that of rhizo- 
melic spondylitis described in 
Cases 2 and 3. But two points about those cases may be impressed . (1) 
There was no ossification along the front of the v'ertebral bodies a fact wha > 
is remarkable when we remember tire frequency with which such ossification 
is present in museum specimens ; and (2) There was no associated gonoii lan 
in Case 2 and oire of no significairce probably in Case 3. 

It may be that, as knowledge accumulates, a definite form of sjronc ) i 
ossificans ligamentosa will be found to be associated with gonorrhoea as e car s 



Fig. 317. — -Spondylitis ossificans ligamentosa 
showing the skull ankylosed in complete extension 
{No. 93.852, j\Janc}iester University Pathological 
j\Iuseu}n). 
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as Charcot’s joint disease is with sn)hilis. but at tlic present time this cannot 
be shorra.* 

n. CASES CHARACTERIZED BY AN UPPER DORSAL CURVE AND 
ATROPHY OF THE INTERVERTEBRAL SUBSTANCES. 

{Spondijlitis Miiscularis.) 

CLINICAL FEATURES. 

In this condition tlie mischief is usually limited to the uj)per pait of the 
spine, and the joints of the extremities are not invob cd. Slight degices of 
it are familiar to all of us in hump-backed and round-shouldered jieojdc : but 
the more pronounced stages are uncommon, and it is to them that the term 
spondylitis deformans is more particularly applied. 



Fig. 31S. — Case C. Spondylitis musculoris. Fig, 310.— Tlie sister of the patient 

The patient in Marie and .Astie’s case — ‘ ej-pliose shown in Fig. 318. 

hercxlo-traumatique 

Tlirough the kindnes.5 of ilr. H. E. Powell. 

In many instances the foundation of the mischief is laid in early life, and 
aftei a quiescent period of many years the disease mav become aggravated or 
rclajise its a consequence of various untoward circumstances. In well-recorded 
instances the presence of a stoop dating back as long as the patient rvas able 
to remember is often mentioned. The most important element in its causation 


A pood clinical case is recorded by .AI. Paul Claissc, n„ll. Soc. mecl. Hop. de Paris 
15)04, xxi, 3s., 1227. 
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is the feel)le tone of the muscles, which forces itself upon the attention more 
particularly in those Avhich normally maintain the erect position of the unncr 
spine and the balance of the head. 

Only slightly less material are the atrophic changes that occur in the infer- 
vertebral discs. These, however, are secondary to the muscular failure, and 
are caused by the increase of pressure at certain points consequent upon 
the forward bending of the spine. Other predisposing factors that may he 
referred to liere are trauma and hercdiiij. The determination of the slighter 
degrees of upper dorsal kyphosis is often ascribed to injury, occasionally on 
good grounds ; but in many cases of the graA^er sort a A^ery definite association 
Avith injury exists. Sometimes — as P. Marie and Astie® liaA’e pointed out— 
a history of curvature in other members of a family can be obtained, and they 
distinguished cases in Avhich hereditary tendency Avas combined Avith undoubted 
traumatism b}'^ the title ‘cjqihose heredo-traumatique’. The case published 
by them is as folloAvs : — 

Case 6. — man, age 53, Avho, some Hays after a fall on his back in Avliieh the 
spine had impinged on a metal utensil he had been earrying, experienced riolcnt 
pain, a sensation of extreme AV'eight, and — a peculiar-ly interesting fact — a consider- 
able bending of the A'ertebral coKimn forAvards. He came of a family in Avhich there 
AA’as a tendency to curvature. His father AA’as bent. His sister, also, notably so, 
He himself AA’as bent before the accident, but the extraordinary kyphosis actually 
present developed in the first AA'eek folloAA’ing the injury. Careful inquiries Avcrc made 
from the patient and relatir’es, and there could be no doubt of the direct relation 
betAA’een the actual kj^phosis and the trauma. The photographs oi the patient and 
his sister (Figs. 318, 319) published AA’ith itlarie and Astie’s paper shoAV A'crj' 
similar pronounced upper dorsal curA’atiires. 

A similar hereditary factor AA’as present in the folloAving instance on the 
maternal side. 

Case 7. — Tills case aa'3s that of a gentlemar, age 73, in AA’hom a seA’ere upper 
kyphotic curA’e began to dcA’elop in boyhood, after a fall doAA’n a flight of stairs in 
AA’liich he hurt his back and broke a clavicle. Stationar}^ for the greater part of his 
life, it increased so rapidly AA’ith failing healtli tliat his height diminished 7 inches 
in a fcAV years. The deterioration in his general condition AA’as initiated by n 
severe and progressive arteriosclerosis. (Personal obserA’ation.) * 

The explanation of the sudden increase of the cui’A’ature in Case 0 is 
probably compression and collapse of the rarefied cancellous tissue of tlic 
bodies, Avhilst that of the gradual loss of height in Case 7 niay be based 
partly^ upon compression of rarefied bone and parth'^ on accelerated atvoplu 
of the discs. 

The subjects of spondyditis museularis are usually' conscious of a feeling 
of AA’cakness in the back and of aching jiain in the region of the curA atuic, 
especially' after exei’cise. In some cases complaint is made of pain iu t le 
area of distribution of the spinal uerA’es iuA'oh'ed. This has been snspcctcc 


* 3Xessrs, Hanlos, Apert, and Cevy Fra/ikeP recorded a remarkable instance of a ■ _ ^ 

tendency to pronounced upper dorsal kyphosis appearing in all its subjects Y? 

7 years of age. It AA’as associated in one instance AA’ith some degree of acromegalic ' 

and in others AA’ith prominent jair-s and tall stature. The probability of a ‘ 

Avas absent in most of them. The possibility of the cun’ature being a pituitarj’ si „ 
considered, but the CA’idence in support of it aa'os not coiiA’incing. 
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to depend upon compression of the nerve-roots in tlicir ])assa"e tliiongli tlic 
intervertebral foramina, but in tlie very few observations tliat liavc been 
made tliis has not been found. Garrod® is of ojhnion tliat these nerve-root 
symptoms “ deserve a more prominent jdaec in tlie symiitomatolofjy of tlic 
disease* than is usually given in published descriptions , and states that 
patients in ignorance of their rigid spines Avill sometimes a]rply for the relief 
of radiating pains, ivhich may be of a very distrcssiiig character. 

Upper spinal kvphosis associated rvith nerve-root symiitoms has been 
carefully studied by Von Beehterew.® of Petrograd. In a scries of i^apers he 
recorded a number of cases in ivluch, in addition to rigidity and a kyphotic 
bend ‘above the mammary region’, symptoms were ])rcsent indicative of 
degenerative changes in the corresponding nerve-roots. These symiitoms 
included: (l) A paretic condition of the muscles of the trunk, neck, and 
extremities, with slight atrophy of the back and sca]mlar muscles: (2) A 
diminished sensibility, chiefly in the cutaneous branches of the dorsal and 
lower cervical nerves, and sometimes of the lumbar nerves, with other vari- 
able objective and subjective symptoms ; (3) In some eases evidence of 

motor-nerve iiTitation, such as twitching, contracture, etc. 

Unfortunately he was unable to check his observations by ])ost-mortcm 
e\-idence until 1899. when a case he had already recorded*® died of basal 
pneumonia, and provided the following jiathological results : — 

An upper dorsal kyphotic curve was ))resent without com]:)cnsatory 
lordosis in the lumbar region. The curve was absolutely immobile, and the 
bodies of the vertebra: forming it rvere fused anteriorly ; the intein’ertebral 
discs were either atropliic or had completely disappeared. Elscwlicrc the 
discs were normal and the mobility of the lower dorsal and lumbar regions 
was only slightly restricted. Illustrations shorv that the kyjjhosis was not 
severe and that the various r'ertebral ligaments were not ossified. 

The examination of the nein-ous system showed the craiiial dura and i)ia 
to be hyperrcmic ; the cervical spinal dura to be rather thickened but every- 
where smooth. Where the roots had penetrated the dura, the spinal ganglia 
were to some extent adherent ; but it was uncertain if this adhesion was 
pathological. The dorsal nein-es were of a light-gi-ey colour as tlie result of 
degeneration, but the lumbar and sacral nerves showed no evidence of 
degeneration to the naked eye. Of the roots, the cervical were normal in 
colour, the lumbar and upper dorsal partly gi-ey and partly white. The spinal 
cord was moderately soft, especially in the lower dorsal region, and the grey 
matter was hj'peramiic in the cervical and dorsal poi’tions. 

The microscopical changes were most striking in the lower cervical and 
ujipcr dorsal region, and less so in the lower dorsal and lumbar enlargement. 
Thcie nerc no changes in the upjjer cervical region. 

In the first-named regions— especially in tlie upper dorsal— the posterior 
roots were almost entirely degenerated throughout, but the anterior roots 
showed a less intense fibvo-degeneration. In the cord evidence of deaenera- 

tion was most pronounced in the upper dorsal and lower cendcal parts 

tlic region of maximum root affection. The columns of Goll and of Burdach 


He is here referring to spondylitis deformans generally. 
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■were the parts affected, and in the latter the degeneration corresponded to 
the entrj" of the posterior roots. 

The degeneration in Goll’s column began at tlie le^-el of the 7th dorsal 
nerve-root and reached its maximum in the cer\'ical part of the cord. A 
diffuse degeneration -ivas present in the ■\'entral columns in tlie ujjper dorsal 
and lower cervical cord and in the adjoining part of the lateral columns, also 
in the peripheral part of the cord in the region of the anterior roots. This 
latter was most marked in the cervical cord, and was apparently related to the 
neinm-roots themselves. The former corresponded to a system of sensorv 
paths which cross in the anterior commissure. 

The grey matter of the cord showed no changes, but in the spinal-root 
ganglia many cells were degenerated and atrophied and showed leucocytes 
in their interior. There was slight degeneration of the jjerijdieral nerves, 
which Avas continuous Avith that of the roots. The atrophied muscles shoAvccl 
loss of cross-striation and fatty degeneration of the muscular fibres.^i 

On these findings '\'’on BechtereAv suggested that the degeneration of the 
posterior roots Avas to be explained by the chronic (inflammatory) process in 
the meninges AA'hich resulted in compression of the roots at their point of entry 
into the cord, and in the adhesion of the sjAinal ganglia to the dura mater 
and the suiTounding connecti\'e tissue. The meningeal miscliief Avas therefore 
the primary condition, and the degeneration of the spinal nei’A'es secondary 
to it. The 7ievA-e degeneration led to paresis of the muscles and inability to 
maintain the erect posture and the balance of the head, and tliese in tlieir 
turn AA'ere responsible for the kyphosis. The abdominal respiration aa’os to 
be attributed to the paretic state of the intercostals. Finally, the kyphosis 
caused comijression and atrophy of the discs until the bone surfaces came 
in contact anteriorl}^ AA'hen bony union folloAved. 

Uluch interest attaches to this post-inortem corroboration of ton 
BechtereAv’s obserA'ations, and to his conclusions. The latter, in a’Icav of the 
uncertaintj^ as to the patiiological adhesion of the ganglia to tlie dura, aa’ouIcI 
seem to rest upon a someAA'hat insecure basis, and further iiiA'estigations arc 
desirable before the jiathology of this type of sjiondylitis muscularis can be 
considered to be settled. 

From GoldtliAvait^^ Ave get the impression that root symptoms arc clue 
to the iiressure of inflammatoiy^ SAvelling at the intei'A’ertebral foramina 
resulting from the disease in the region of the transA’erse jirocesses, and that, 
as Ave might expect if that is so, the symptoms usually improA-e, though m 
many instances recoA'ery is ncA'cr complete. He also mentions that a prcssinc 
paralysis very similar to that seen in Pott’s disease may result from osseous 
deposit in the posterior ligament, and that relief of the symptoms usua } 
takes place. 

SPONDYLITIS SENILIS. 

The spinal changes associated Avith old age may be regarded as a variation 
of spondylitis muscularis. Weakness and atrophy of the muscles progicss 
simultaneously Avith the shrinkage and disappearance of the interA-ertebrn 
substances. Probably both result from degeneratiA'e clianges in the c'un 'O' 
vascular system. The disappearance of the discs alone is sufficient to pioc i 
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a marked dorsal kyphosis, but as. during life, tlic mechanical situation 
steadily alters for the -worse from this cause, the failure of muscular ]50wcr 
that aceomjianies it Avill aggravate the deformity. Tlic following c.xtraet from 
^lorris’s Anatomy of the Joints 
(p. 70) will help these senile 
changes to be understood. 

“ The intervertebral siibstan- 
ces vary in shape with the bodies 

of tbe vertebra: wliich they unite. * 'IT' 4 # 

They have therefore a -vrider area 

tlie lower they are situated in ^ 

the column. Their thickness is / - 

also greater in the lumbar region. /' 

Together they form nearly one 

quarter of the wlmle len^h of * 

the column — so that in a column 
of 28 inches, the inter\-ertcbral 

substances together measure V&&jW 

about 7 inches. Their total Jl 

length along their front aspect 

is greater than that along their " 

posterior surface, and this differ- 

ence is chiefly due to the cer\-ical lnnBK|y 

and hmtbar substances. Thus ffjBrjmjt 

they are tbe cause of the con- 
vexity foiavards in the cer\ical 
region, and increase that in the 



%:a 


ff I 

\ It ryill be seen on referring to Fia 301 

\ ^eat IS the difference in the cun-e of th^ spine 
\ (&) m the recent state, and («) in the dr%' after 

1 substances have been renmved 

“oh Mte" o^r ’it '■»" “"'“i " ith 

Fig. 321. Diagram after .Morris. vexity of tile cenical and lumber Kg^ons almost 

cervical and lumbar regions and r!, forward 

‘ e led m all ages to its being called ^ the line' onfemdv 

laurj , pi,e conea-vity fonvards 
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‘'‘’most entirely due to the sliape of the bodies cf the vertebrT 
but It IS somewhat increased by the intervertebral substances.” ’ 

Museum specimens of uncomplicated senile changes in the spine are 
astonishingly rare. In the R.C.S. Museum (No. 2108, Hunterian specimen- 

Fig. 322) is a preparation which 


• V 



Fig. 322. — Spondylitis (muscularis) senilis 
(No. 2108, B.C.S. ^Iiiscutn). 


IS believed to be tlie result of old 
age. It shoM's a posterior curve of 
the upper dorsal spine. The curve 
amounts almost to a right angle 
and iinmlves the dorsal i-ertebnc 
from the 2nd to the 7th. Nearly 
all the dorsal intervertebral sub- 
stances are obliterated or extremely 
narrow. The anterior pai’ts of the 
articular surfaces of the bodies 
from the 3rd to the 7th appear to 
be fused. There is no ossification 
of the ligaments. 

In the Birmingham University 
Pathological Museum is another 
(No. 93 (04.7) 85.2), probably of 
a similar nature. It shows a 
kyphotic curve of the dorsal sjunc 
to a right angle having the 7th 
and Sth dorsal ^'ertebrae at its 
summit. The intervertebral sub- 
stances (both lumbar and dorsal) 
have to a great extent been ab- 
sorbed, and there is fusion of the 
bodies from the 4th to the 10th 
dorsal \'ertebrac. A thin layer of 
bone (anterior common ligament) 
is spread over the anterior surface 
of the concavity of the curve and 
is limited to the vertebra; men- 


tioned, and there is slight ossification also of the ligaments between the dh, 
Sth, and 9th spines. 

In neither of these specimens is there sufficient evidence of osteo-arthritis 
to suspect that disease as the cause of the kyphosis, and in neither unfortunate!} 
are there anv clinical notes. 


PATHOGENESIS. 

Abundant evidence points to the toxic origin of spondyditis ossificans 
ligamentosa. The toxins are usually' derived from some infective focus. 
luany cases, though not in all, this is of a septic nature, and frequently > « 
o-onorrhoeal. The connection is often so obvious that it cannot non ><- 
overlooked as it used to be in the days when miero-orgamsins and toxins 

were unknown. 
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In snoiulvlitis muscularis, however, no such direct association is manifest, 
althouffh in few eases can infection have been eomiiletcly aliscnl at all tunes 
thi'onnhont the development and din-ation of the disease. I lie mnscular 
weakness which is the primary factor in the early stage may. it is true, he 
the consequence of some illness due to an infection, but only in this 
indirect avay can the influence of toxins other than metabolic toxins be 
suspected. 

The role Avliich muscular weakness, atro]diy of discs, trauma, heredity, 
and old age play in the evolution of the affeetion has already been considered 
in the foregoing account ; but in particular eases other factors may be ]ucscnt. 
These would include an occupation entailing a stooping posture or the bearing 
of burdens upon the upper part of the spine; also undue rapidity of growth 
or great lieight. in both of which the muscular development is ajit to be 
inadequate. Prolonged or late rickets obviously, or any debilitating illness, 
especially in early youth or adolescence, may predispose to this form of 
kyphosis ; so also may myo]iia or a studious habit, and possibly even a 
morose temperament, especially if conjoined with a disinclination to a healthy 
outdoor athletic mode of life. 


MORBID ANATOMY. 


A comprehensive description of the morbid anatomy is difllcult, because 
there are so few specimens and records on which it can be based. Its chief 
features, which have already been described in the accounts of the autopsy 
on Yon Bechterew’s case and museum specimens, are : — 

1. A ksqihotic curve in the rqrper or middle dorsal region, arising primarily 
from muscular weakness. 

2. Pressure atrophy of the discs included in the curve, more particularly 
at their anterior parts. 


3. This is followed by fusion of the anterior parts of the articular surfaces 
of the bodies, when, owing to the disappearance of the intervening jiortions 
of the discs, the bony surfaces of adjacent vertebra; are brought into contact. 

4. Often a slight degree of lateral bending is present at the upper part 
of the curve, and on the concavity of this bend the bodies may be slightly 
compressed, the disc edges may liave disappeared, and fusion of adjacent 
vertebra; taken place. 

5. 0\ying to moulding of the rarefied cancellous tissue resulting from 
the combination of curves, the bodies may become altered in shape ; the 
side-to-side diameter may be diminished and the antero-posterior slifThtlv 
increased (Fig. 322). The compact tissue of the concaruty may be strengthened 
by sclerosis. A similar need for increased strength was probably responsible 
for the purely local ossification of the anterior common ligament on the 

concavity of the cur\-e m the Birmingham specimen described in the section 
on senile changes. 

G. Lastl}', m the senile form, atrophy of the discs is not limited to the 
icgion of the cnin’c, but extends throughout the spine. 


Y-' ossificans ligamentosa is compared nitli spondylitis 

mnscnlans, .t seems remarkable that they cm, Id es er ha,, been reoaX as 
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simply different types of the same disease. Not ojily are tlie signs and 
morbid anatom}'- of the former quite different from tiiose of the latter, 
but in each condition they are distinctive. The pathogenesis also is not 
the same. 

The confused condition of our knowledge of spondylitis deformans arises 
not onl}'- from the absence of clinical notes from museum specimens, but 
also from the fact that the literature is largety composed of records of cases 
published during their lifetime. It is quite rare to come aeross a fully reported 
case with the results of a pathological examination attached. There can, 
however, be no doubt that spond 3 ditis ossificans ligamentosa and spondylitis 
muscularis are distinct affections, and should be regarded as separate diseases. 


III. CASES IN WHICH THE CHANGES ABE OF AN 
OSTEO-ARTHRITIC CHARACTER. 

(Spondylitis Ostco-arthrilica.) 

Osteo-arthritis of the spine resembles the same disease in the joints of the 
extremities, but it presents certaizr remarkable differences. Those character- 
istic signs — the disintegration and removal of articular and interarticular 
cartilages, and the formation of marginal osteophytes — are as pronounced in 
the spinal joints as elsewhere. On the other hand, an absence of eburnation 
and some tendency to ankylosis are peculiar to the spinal affection. 

It is easy to explain the absence of eburnation, for the amphi-arthrodial 
joints connecting the vertebral bodies do not permit of such movement as is 
necessary for its production. The only joints between the articular processes 
(arthrodial) in which movement is tolerabl}’’ free are the lateral atlo-axoid. 
There is free-m.obilitj' also in the occqoito-atloid joints (ginglymo-arthrodial). 
It is in these joints that eburnation might be exjjected to occur, and the only 
articulations in which I ha^'e found it well marked were an atlo-axoid (see 
Specimen 6 infra) and one between the 3rd and 4th eervical vertebra; in a case 
where the axis and 3rd cervical were fused (Specimen 7). Bony ankylosis 
of the spine in osteo-arthritis is not so frequent as it is believed to be. In 
museums examples of spond)'litis ossificans ligamentosa largely predominate 
over those of spondylitis osteo-arthritica, and as these are veiy commonly 
described as osteo-arthritis, confusion naturally results. 

A study^ of those specimens which are unmistakably the result of osteo- 
arthritis, and in which the diagnosis was clinched, with reasonable freqiienc) 
for museum specimens, b)' a record of osteo-arthritis in other joints, shone 
that fusion of the articular surfaces of tlie bodies and of the articular ])iocesscs 
was unusual, that ankylosis of the ribs to the vertebrae had not occunec , anc 
that the laminae and spinous processes were not united by bone. hen 
ankylosis -was present it was commonly due to the fusion of the osteop u ic 
lipping of adjacent -^'ei-tebra;. but more often, even in advanced 
line of contact persisted without fusion. Fusion of the veilebial mcies c i 
occasionally' occur, but it was under circumstances in which picssurc ai 
probably complete immobility wei’e evidently' determining ac ors. 
noticeable that the joints in which the atlas participated vere la J 
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bony ankylosis when attackech and when ankyloscd cxiidnted no sign of 
A study of tlie following descriptions will show the justification for these 


statements. 

Specimen 1.— Tlie lower dorsal, lumbar, and sacral spine of an aged female 
fXo. 204S. R.C.S. riluscum: Sir J. E. Ericliscn) shows marked oslco-artlintic cliangcs 
(Fi<’. 323). The discs must have been destroyed in all the lumbar joints except the 
hintbar sacral. Contiguous articular surfaces of the bodies of the 1st and 2nd lumbar 
vertebra: and also of the 4th and 5th present complete areas of uneven rarefied bone 
whose inequalities appear almost as if ad.aptcd to fit together. Tlicre is no ankylosis 
of any of the vertebra;, though the outspread marginal lippings of adjacent vertebne 

have evidently been in contact in many places. .... 

Two other specimens from tlic siinie patient illustrate ostco-arthritis of otiicr 
ioints: Xo. 1989 is a left shoulder-joint, and Xo. 1905 is a beautiful example of 
advanced ostco-arthritis of the knee. It is surprising that fusion of the vertebnd 
bodies had not taken place in this case. Fibrous tissue must certainly have united 
the 1st and 2nd, and the 4th and 5th lumbar vertebne, and ossification was probably 
advancing into it and across it to convert a fibrous into a bony ankylosis ; but the 
ossifving process was ertdently veiy slow, and the new trabecula had not consolidated 
sufliciently to withstand the effects of maceration. 


* In a series of papers of exceptional interest .Arbutlmot Lane” advanced the ^^c^y that 
pressure or force applied in one fomi or another is the chief if not the sole factor" in the 
production of the changes in osteo-arthritis. In developing his thesis Lane pointed out 
that ” the vertebral column and the joints connected with it reacted to pressure in three 
different ways according to the manner it is exerted upon the bones and joints ". 

1. The changes due to direct traimnixiion of pressure constitute the first group. They 


are : — 

a. Bones are rendered more dense and strong ; this is most marked at points of greatest 
strain. 

b. Intervening soft structures are removed — namely, interarticular fibrocartilage, 
articular cartilage, interspinous ligaments, ligamcnta subllava. 

c. lYith the removal of the cartilage, the subjacent bone becomes dense, and marginal 
lipping takes place. Adjoining vertebne may be partially sj'nostosed by fusion of these 
bony outgro'rths. 


d. On complete removal of the inteivening soft parts, fusion of the vertebral bodies 
may take place, also fusion of the lamina;, the spines and the articular processes, the sacro- 
iliac synchondroses and ssunphysis pubis. 

2. The second group of changes depends upon great tension of the ligaments, a condition 
the reverse of transmission of pressure. 

The spinous processes increase in density and size, encroaclung upon the normal area 
of the ligaments connecting them. They may even become united by bone. These effects 
are seen in an antero-posterior cur\-e that has to support much weight. When the spine 
is over-extended ossification of the anterior common ligament may ensue. 

3. The third group of changes is brought about by an oblique incidence of pressure : as 
when an antero-posterior upper dorsal curve is produced by carrying heavy loads upon the 
upper part of the head and neck. Destruction of the cartilages and displacement of the 
bodies of the vertebne are prevented by abundant callus which joins the marmns of adjacent 
vertebne and bridges the cartilages. These show but slight pressure change. 

Lane supported his argument by referring to the fusion of the lumbarYertebra; seen in 
the extinct giant sloth (R.C.S. iluseum), attributable, as he believed, to the m-eat weight 
that was tninsmitted through them. \ similar fusion, probablv traceable to a like cause 
occurs in the cenneal vertebne of the whale, the porpoise, and tlie armadillo, and also in the 
iiiarsiipial mole of .\ustraha. a burroiring animal wliieh also shows a homv shield on its snout. 
In the ordinaiy field mole there is no fusion of cervical vertebra; and no* homv plate Both 
moles, however, use their feet in burrowing. ‘ '■ 

Whatever opinions may exist as to the correctness of Lane's original conception there 
c.m be no question that we owe to him the full recognition of the importance of pressure 
.111(1 tension of ligaments, m the production of osteo-arthritic changes. It is also fair to note 
irtl r-'i’s' ‘'’/m expressed an opinion as to the toxic faetor'in the cSon of orteo- 

arthntis winch is in harmony with the trend of thought at the present day! 
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Specimen 2.— One of John Hunters specimens (lYo. 2049, R.C.S. JIuseiim) show 
hpping of most of the vertebral bodies, particularly of those in the lumbar rci^ion 
The costovertebral articulations have also suffered, and some of the laminae in the 
dorsal region are affected. TJiere is no ankylosis of the ribs, or of the articular 
processes, and no fusion of the vertebral bodies, but union has oecurred in a few 
places where adjacent osteophjdic protrusions have come into contact. 



Fjo. 323. — Spondylitis osteo« 
arthritica. The bodies are held 
apart by nnts upon an iron rod 
2048, Museum). 


Specimen ,‘5. — third specimen (No. 2107, R.C.S. 
jMuseum : Robert Liston), said to be the spine of an 
old woman, shows marked lipping in the lumbar region, 
where there is no ankylosis. Several dorsal vertebra; 
are united by fusion of osteoph 5 des, but onl}' the bodies 
of the 4th and 5th dorsal vertebra; are ankylosed by 
fusion of their articular surfaces. These two vertebra; 
are hardly lipped at all, and are situated just aboir 
the most prominent part of a long dorsal kyphosis. 
The peculiarity of the curvature rather suggests that 
the changes of old age are added to those of osteo- 
arthritis. 

Specimen 4. — In another case (No. 1085, St. Bart.’s 
JIosp. Museum) several dorsal vertebra; are united by 
ossification of the anterior common ligament. There is 
marked lipping in the dorsoliimbar region, hut no fusion 
of the articular surfaces of the bodies and no ankylosis 
of the I’ibs or articular processes. The patient's left 
knee had been excised for rheumatoid arthritis. (In all 
probabilitj’' this means osteo-artliritis.) 

Spechnen 5 . — ^iMarginal osteophytes arise from all 
the lumbar vertebra; in No. 1085a, St. Bart.’s Hosp. 
Museum, and the 2nd, 3rd, and 4th are united by a 
mass of hard bone at the part yvhere the psoas muscle 
is attached to them. 

Specimen 0. — There is in the Manchester Univer- 
sity Museum a specimen of unusual interest (No. 93. 
85. 2). It is .an occipital bone with which the atlas is 
fused. The left inferior articular surface of the latter 
bone — on the under surface of its lateral mass — is so 
worn down that none of its original surface remains. 
It is surmounted by a rough flange of osteophytic 
deposit, and is marked by parallel ridges of eburnated 
bone corresponding in direction vith the revolving 
movement of the joint. But besides this, the atlas is 
greatly atrophied and the portion of its posterior arch 
(nearty half) adjoining the osteo-arthritic articulating 
surface has disappeared. (Cf. Case 3.) 


Tlie clisaiipearance just referred to is doubtless the result of pressuic, 
partl}'^ from tlie lateral canting of the head and atlas that must Iiavc been 
present, and partty also from the osteophytic outgrowth. The atlo-occipda 
joints and all that remains of the atlas are firmly synostosed, but tlicic is no 

lipping at these joints. , 

III this specimen, in close relation, are three joints greatly changec . 
one the changes are diagnostic of osteo-ai-thritis ; in the other tvo t ieic is 
ankylosis without the accepted signs of osteo-arthvitis, but associatcc ^'i 
other changes e^•idently the result of pressure and partly of 
we must assume that the arthritis is of the same nature in all t n cc . > 
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i e osteo-artlu-itic, and that the presence or absence of niovcincnt determines 
the different appearances. It is an illustration of Arin.thnot Lane s aphorism 
that pressure, after removal of cartilages, will cause fusion if thcic is n 
restitution of movement. The fusion of the two dorsal vertebne m Liston s 
snecimen ISvcchnen 3) is similarly explainable. 

It im^ht be suggested that the ostco-arthritic joint was tlic secondary 
effect of a congenital svnostosis. It is unfortunate that there should be no 
information asYo the condition of the rest of the spine or the otlier joints, 
either in this or the next case, but in the light of Case 3 (p. 532) I do not 
think this theoiy can be seriously 
entertained. 


Specimen 7 . — A somewhat simi- 
lar specimen to the preceding one 
is No. 2021D in the R.C.S. Museum 
{Fig. 32-t). In tliis it is the 
inferior articular facet of the 3rd 
cer^^cal vertebra on the left side 
which presents the ordinary signs of 
osteo-arthritis, being deeply worn, 
eburnated and pitted, and uidely 
lipped until new bone, whilst the 
axis and the 3rd cenneal vertebra 
are synostosed — ^joints, bodies, and 
arches — a condition attributed in 
the catalogue to congenital defect. 
The specimen was from a heaiy 
woman of 45 who died after a fall 
doumstairs in consequence of a 
fracture-dislocation (through the 
odontoid process) between the atlas 
and a,xis, with tearing across of the 
left vertebral artery. 


Fig. 324. — Spondylith ostco-nrthriticn. Xotice the 
encronchii'ent of tlie lipping of the body, nnd nl-o of thnt 
of the nrticulnr process upon the upper hnlf of the left 
neural foramen, which might have caused ner\-e.root 
sr'inptoms {X*e. 202 IZI, P.C.S. 



False Lipping. — ^Bony protrusions corresponding in position to the 
intervertebral substances are not necessarily marginal osteopliiTes or evidence 
of osteo-arthritis. A moniliform row of such prominences is a frequent 
feature in spondylitis ossificans ligamentosa and is often regarded as pointing 
to osteo-arthritis. The abnormality is produced by atrophic changes in the 
vertebral bodies, and has already been referred to. 


Specimen 8. — ^There are two spechnens in the Birmingham Universitv Museum 
which are significant (Xos. 93 (04.7), 85, 2a and 2b). Together they complete six 
vertebne — ^part. of a dorso-lurabar curve which has been dii-ided sagittally. Ankylosis 
has resulted from ossification of the anterior common ligament and portions of the 
discs in places. On the left side a vertical row of bosses covers the edges of the discs 
and the adjacent portions of the sides of adjoining vertebne, suguestino- lipping 
beneath the lateral margin of the ligament. ° ~ 

On careful investigation it is seen that the phenomenon, is produced bv 
atrophic shrinkage of the bodies on that side, deepening the natural concavitv of 
their surfiiees and throwing the normal elevations due to the edges of the discs 
into marked prominence. 

The right halves of the bodies retain their normal breadth and shape, and are a 
great contrast to the contracted left halves. In the lower part of the specimen the 
protuberances are less marked and the atrophy not so excessive. 
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Specimen 9. — In the R.C.S. Museum there is a ■u'ell-know-n specimen (No. 2105A) 
which may explain the nature of the ‘lipping’ so often noticed on the concave surfaces 
of curves in scoliosis. It shows a lateral lumbar curve of exceptional severity with 
very prominent protrusions on the concave surface between the bodies. A side-to- 
side section has been made, and both vertebrae and discs are seen to have acquired 
a wedge-shaped form vith their bases at the convexity of the curve. The apices 
of the discs show degeneration and atrophy, and in company rrith the adjoinin': 
cancellous tissue on each side, have been elongated outwards on the concave 
surface, until deep gulfs have been produced in the sides of the bodies between these 
promontories. Except for this moulding by long-continued pressure, the bone on 
the face of the section appears only closer where it has been compressed, and shows 
none of the irregularity which is caused by marginal osteophytes. 

I am greatly indebted to the kindness of the eurators of the various 
museums from whieh I have been permitted to draw much of the material 
on which this article is based, and also to several friends, particularly 
Dr. L. J. Kidd and Mr. Plarr, for their willing help in extricating me from 
the pitfalls of German translation. To all of them I am very grateful. 
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SUBPEBITONEAL EFFUSIONS SIMULATING ACUTE 
INTfiAPERITONEAL DISEASE. 

By J. L. JOYCE, Readivg. 

The simulation of acute intraperitoncal disease by certain extraperitoneal 
disorders has long been recognized by surgeons, but writers on acute abdominal 
disease do not seem to have noticed that this simulation may be produced 
in a striking manner by a rajiid effusion of blood, pus, or serum into the 
subperitoneal tissues. 

?kly attention was first attracted to this subject by a disaster, I had been 
asked to remove a fibrom 3 'oma of the uterus. The operation was to have been 
at 8.0 a.m. on the daj* arranged in a small nursing home, but on the previous 
evening I was summoned to the home about 11.0 o’clock because the patient 
had been seized a few hours earlier with aeute abdominal pain and vomiting. 
On mj* arrival I was told that the patient had begun to complain of soA-ere 
pain in the lower part of her abdomen daring the administration of a soap 
and water enema at 7.0 p.m., and that she had twice r omited. The patient 
maintained that the enema was the eause of her illness, and so insisted on this 
that the nurse who had given the enema, and who had retired to bed, was 
fetched from an adjoining house to give her version of what had occun-ed. 
The nurse stated that she had given the enema with a Higginson’s sj’ringe, 
and that she had passed its bone nozzle through the anus without difiicultj’. 
The patient had complained of severe pain in the abdomen after the injection 
of two or three ounces of the soap\" water. The nozzle was withdrawn, and a 
little blood the nurse had seen on it she attributed to some bleeding piles 
which were known to be present. After waiting a few minutes, the nurse 
completed the administration of the enema, and the patient returned the 
injection with some flatus but without relief of her pain. 

The patient had an anxious facial appearance, and was hung on her back 
with her knees flexed. The temperature was 97° and the pulse-rate 112. 
The lower part of the abdominal wall moved poorlj^ on respiration and was 
tender and rigid. On vaginal examination a rounded swelling was found in 
Douglas’s pouch, but the tenderness and rigiditj’ made bimanual examination 
difficult, and the nature of the swelling could not be determined. Rectal 
examination was painful ; the swelling in Douglas’s pouch was felt, but nothing 
more about its nature was learnt. Some prolapsed piles were seen at the anus, 
but they were not bleeding. 

A medicid colleague, in consultation, agreed that some acute intraperi- 
toneal disease was present, probabh' a twisted ovarian cr'st, and that an 
emergency operation should be performed. 

The abdomen was explored through a paramedian incision ; the sub- 
peritoncal tissues were oedematous ; a pedunculated fibroid of the uterus 
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was the swelling whieh had been felt in Douglas’s pouch, but no intraperitoneal 
lesion was found which could account for her acute symptoms. Leaving a 
small drain down to the peritoneum at the lower end of the incision, tlic 
abdomen was closed. Next morning the patient was desperately ill ; bv 
the e-\'^ening she was dead. 

A limited post-mortem examination was made. The subperitoneal tissues 
of the pelvis were grossly infiltrated Avith a seropurulent effusion. A, rosette- 
shaped jnass of oedematous jhles, rvhich had prolapsed from the riglit side of 
tire anal canal, projected from the anus and covered its orifice. A hole in the 
centre of the piles led to a track Avhich ran upwards and forwards into tlie 
pelvic tissues outside the rectum. As the examination proceeded, an escape 
of soapy water through the track explained what had happened ; the nurse, 
mistaking the centre of the rosette-shaped mass of piles for tlie anal orifice, 
had pushed the nozzle of the enema through that and injected a portion of 
the soap and water into the loose cellular tissues outside the rectum. The 
rapid effusion of inflammatory serum into the subperitoneal tissues of the 
pchds, Avhich followed the injury, gave rise to symptoms and signs closely 
resembling those of an acute inti-aperitoncal disease. 

A similar accident recorded by^ Fletcher Shaw^ was not fatal, but 
resulted in occlusion of the lower part of the rectum. For many years nurses 
trained in Reading have been taught to give enemata from funnels through 
soft rubber catheters ; a jDractice Avorthj' of unir^ersal adoption. 

The need for careful differentiation betsveen subperitoneal streptococcal 
infections and appendicitis has been noticed by ConnelF, who quotes J. 11. 
Murphy, “ the greatest stress should be laid on the differential diagnosis 
between intra- and subperitoneal infections ”. 

Acute osteomyelitis of the spine is mistaken sometimes for acute intra- 
peritoneal disease. 

Fraser®, reporting a case of that disorder, notes the resemblance. One 
of two of my patients suffering with acute osteomyelitis of the spine at fust 
seemed to be suffering from acute peritonitis, and an unnecessary laparotomy 
Avas performed. A bogsy'^ oedema, AA'hich extended iirto the pelA'ic mesocolon, 
Avas fouird oAer the sacrum behind the posterior jrarietal peritoneum. A correct 
diagnosis Avas reached the next dayg but iir spite of scAmral operations to 
procure drainage the patient died a month later. At the post-mortem 
examination it Avas found that the disease had begun in the bocl.v of 1 
2nd sacral Amrtebra. In cases of acute osteomyelitis of the spine anc m 
subperitoneal infections the outpouring of inflammatory serum into t le 
extraperitoneal tissues is the cause of the symijrtoms and signs A\hich mimic 
those of acute intraperitoneal disease. „ 

An effusion of blood may'^ act in a like manner: A bootmaker, age < 
Avas sitting iir his chair reading a paper. He AA-as suddenly seizec vi i an 
acute pain in the left iliac fossa, and in the four hours’ interAal bctAAcen 
onset of his illness and his admission to hospital he A'omrtcd our im 
He had been inA'alided from France dui’ing the AA'ar for lumbago an sera ic , 
and had been treated for this condition by the Slinistry of Pcnsioiis or s 
months, but preA'ious to being taken ill aa’hs in his irsiral healt r. om . 
before he had had an operation for a left inguinal hernia. 




Tlie patient, a well-nourished man, liad a muddy comjilc.vion and a furred 
tongue. A squint obscured his expression, hut he was obviously suffering pain. 
His” temperature was 97° and his pulse-rate 7G. Xo abnormal pliysical signs 
were found in his chest. His abdomen was distended and its respiratory 
movements were restricted. The scar of the hernia operation was visible in 
his left loin, but the hernia had recurred, and a distended sac was seen in the 
left side of his scrotum. 

The abdomen, particularly over the left iliae fossa, was tender on palpa- 
tion. The hernia contained intestine which was easily reduced, but the patient 
complained of pain when reduction was effected, and the hernia quickly 
recurred. The superficial reflexes were absent. The left side of the abdomen 
was risid. On pei'cussion the liver dullness extended one finger-breadth 
below the sixth rib in the nipple line. The right side of the abdomen was 
tympanitic ; lateral to a vertical line situated two inches to the left of the 
umbilicus, the left side of the abdomen was dull. When the j^atient was 
rolled on to his right side the didlness did not shift, and between the tympanitic 
note on the right side and the dullness on the left the line of demarcation was 
abrupt and well defined. By rectal examination nothing abnonnal was found, 
and a turpentine enema was returned without freces or flatus. His urine 
contained a ti-ace of albumin, but was otherwise normal. 

Acute intestinal obstruction was diagnosed, and I thought the cause 
might be a band in connection u'ith the left inguinal hernia. The abdomen 
was opened below the umbilicus by a left paramedian incision. The e.xplana- 
tion of the physical signs elicited by percussion was then apparent : tlie 
descending colon had been pushed foi-wards and towards the middle line by a 
large ha;matoma which had stripped up the peritoneum on the outer side of 
the gut. The descending colon was collapsed, whereas all the intestine proximal 
to it was distended. The hwmatoma extended from the region of the left 
kidney to the root of the pelvic mesocolon. The kidney itself, obscured by 
the large mass of the hosmatoma, was not felt. 


The further steps of the operation were improvised on the assumption 
that the probable diagnosis was a ruptured aneurysm of the left renal arter\'. 
An incision was made through the posterior parietal peritoneum or'er the 
aoida and a dissection carried upwards ; on reaching the left reiral vein it was 
divided between ligatures just distal to the entrance of the spermatic vein. 
Next, the left renal artery was divided close to its origin from the aorta. 
The opening in the posterior parietal peritoneum was then closed. The 
jrcritoneum on the outer side of the descending colon was now incised, 
and after clamping and catting through the ureter, a large mass, consisting 
of perirenal fat, blood-clot, and the left kidney with its di-inded vessels”, 
was brought forward and removed. After clearing away the remainino- 
blood-clot, tying all bleeding vessels, and suturing tlie incision in the 
peritoneum on the outer side of the colon, the abdomen was closed. The 
patient reco\-ered. Tlie specimen was examined by Dr. Keith, who reported 
tliat the growth was an angioma. 

In the foregoing case, a rapid extravasation of blood into the retroperi- 
toneal tissues of the loin produced acute intestinal obstruction. The cause of 
the obstruction was not recognized to be extraperitoneal, and was souaht 
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for witliin the peritoneal cavity. Other surgeons har'e experienced tJiis cliffi- 
culty in exact diagnosis. Sohn^ has recently reviewed the history of cases 
of spontaneous jDerirenal haemorrhage reirorted in surgical papers since 1910 
and adds two cases of his own : in one he performed an exploratory laparotoniy 
on the diagnosis of acute intestinal obstruction. Bollaiid^, describing a case 
of spontaneous hajinatoma in sarcoma of kidne_y, vi-ites : “ At 10.0 a.m., 
August 23, 1922, while walking, she was seized with a sudden violent pain in 
the left loin, aceompanied by extreme weakness, faintness, and nausea. She 
was taken liome and seen by her ph^vsician within two hours of the onset of 
the condition. He found her in a state of eollapse, with a very weak ijuise, 
a distended abdomen, and an easily discernible mass in the left loin. She Avas 
then vomiting, and on account of this symiptom, and the distention, his first 
thought ^yas of intestinal obstruction.” Wood® has recorded a case of spon- 
taneous rupture of a h 5 '’dronephrosis into the retroperitoneal tissues of the 
left loin, in Avhich the abdomen rvas opened because “ it Avas thought tliat 
the condition might possibly be a ruptured oA^arian cyst ”. 

Even should the diagnosis of a subperitoneal effusion be certain, so close 
may be the simulation of acute intrapeidtoneal disease that the surgeon may 
think some intraperitoneal complication has ensued. This is aa'cH illustrated 
by a case of “ Rupture of Renal Artery and Vein bj^ Slight Injury ” recorded 
bj' jMiles Atkinson,^ from Avhich the folio Aving extracts are quoted : — 

A boy of 18 AA’as admitted to the Prince of Wales Hospital AA’ith haematuria. 
Taa'o days preAuously he fell AA’liile playing cricket and pushed liis elboAA' into his left 
side. . . . On admission he did not look ill. . . . The AA-hole of the left side of the 
abdomen and left flank AA'ere rigid and tender sufHciently to make e.vamination 
difficult ; but palpation of the left kidney region revealed indefinite sAA’elling below 
the costal margin AA'hich AA-as dull to percussion. . . . His bOAA-els not liaA’lng been 
opened since the accident, he AA'as given an enema, AA’ith no result. The folloAvin!,' 
morning there AA’as no result from an enema. In the afternoon he suddenly A’omited 
three times, looked rather distressed . , . the abdomen AA'as someAA’hat distended, 
tympanitic on the right side, AA-ith no cAudence of free fluid. . . . The temperature 
AA'as 101°, the pulse 120. . . . HaA’ing regard to the onset of abdominal signs it Avas 
thought possible that at the time of the accident there liad been a tear of the peri- 
toneum, that since then there had been a gradual leak of urine into the peritoneal 
caA’it}’, and that noAV a spreading peritonitis AA’as beginning. ... 

The abdomen AA’as opened by a left paramedian incision. The descending 
colon AA’as found pushed forAA’ard by a large retroperitoneal hrematoma extending 
from the region of the left kidney doAA’n to the brim of the peh’is. This piece o 
intestine AA'as small and contracted, but proximal to it the AA’hole intestinal trac 
AA’as definitely distended. There AA’as no peritonitis. Apparently the large Iwma- 
toma had so interfered Avith the action of the descending colon as to paraljse i 
temporarily and cause an intestinal obstruction AA’hich enemata had failed to rclicAC. 

Under the title, “ Rupture of tlie Abdominal Aorta : Death from Acute 
Intestinal Obstruction ”, Nicory® lias described a someAA’hat similar case, m 
AA’hich the hremorrhage took place into tlie I’etroperitoneal tissues on the iig ' 
side from a hole in the right AA-all of the aorta 15 mm. aboA’c its bifuication. 

In these cases no exact account is recorded of the lAiysical signs ''f ' 
might harm been elicited by percussion ; but, judging from the recon s o ic 
operations and post-mortem examinations, there can be little ’ 

had they been looked for, those signs avouM have been found aa’IiicIi avc 
described in the case of the bootmaker, namely, fixed dullness m t ic oi . 
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a tj-mpanitic note over the rest of the abdomen, and a sliarp line of demarca- 
tion bet^Yeen these areas. i 

Subperitoneal effusions, then, may give rise to symptoms resembling tliosc 

of aeute intraperitoneal disease : large effusions situated in tlie loin may 
produce acute intestinal obstruction, but they give rise to cliaraeteristic 
physical signs on percussion. Appreciating these principles, I reached a 
correct diagnosis in the folloiving cases : — 

A post-office employee fell forty feet from a telegraph post on to his 
buttocks. His pelvis rvas fractured, and his distended bladder was ruifiured, 
with extravasation of urine into the retroperitoneal tissues of the left iliac 
fossa. A distended abdomen, with motionless, tender, and rigid walls, sug- 
gested intraperitoneal injury. Tlie recognition of the principle tliat intra- 
peritoneal diseases may be simulated by extraperitoneal effusions, and the 
detection b)' percussion of an area of fixed dullness in the left iliac fossa, 
abruptly separated from a tympanitic note over the rest of the abdomen, led 
me to the diagnosis of extraperitoneal rupture of the bladder without intra- 
ireritoneal injury. The diagnosis was confii-mcd at operation by finding an 
extraperitoneal rupture of the bladder on its left lateral wall, and by the 
absence of any signs of intraperitoneal injurj- three weeks later at the post- 
mortem examination. 

One afternoon I was asked by my colleague. Dr. Rowland, to see a man 
of 49 who five hours earlier had been seized with violent abdominal pain. 
For six weeks the patient had been under treatment for ‘left sciatic neuritis’. 
At first the sciatica was so severe that the patient was confined to bed, but for 
some days he had been better : arrangements having been made for him to 
have a course of baths, he was to have travelled to an inland spa on the day 
he was taken acutely ill. Intending to leave about midday he had a late 
breakfast and afterwards A’isited the lavatory. Just after going to stool he 
was seized irith a violent pain in the abdomen and collapsed on the lavatoiy 
floor, where, after a few minutes, he was discovered by his wife, who described 
his appearance as ‘blue and covered with sweat’. He was carried back to his 
bed, and during the next few hours vomited several times. 


H hen I examined the patient he was lying recumbent -with his knees 
flexed ; his face was pale and drawn, and he was obviously in much pain and 
dreaded the slightest movement. He complained bitterly of being unable 
to pass wind, and said that if he could do this he would be easier. His 
tempeiature nas 9/ and liis 25ulse 120. The abdomen was distended, and 
barely moved with respiration. 


E^ erj n here to the left of the middle line the abdominal wall was intenselv 
rigid and exquisitely tender, but the most remarkable of the phvsical signs 
was the contrast on percussion between a fixed dullness in the left loin and 
a tympanitic note over the rest of the abdomen. A sharp vertical line of 
demarcation which could be traced from the costal margin to the pubis, two 
inches to the left of the niiddle line, separated the two areas of altered reson- 
ancc. No swelling was visible, and deep palpation was impossible because of 
the tenderness and rigidity. The right thigh could be extended with ease 
but passn-c extension of the left thigh was painful. Compared with the riaht’ 
le r oliiine of the pulse m the left femoral arterr- was distinctly smaller. ''On 
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careful auscultation o^^er the heart, the aorta, and the iliac and femoral vessels 
no abnormal sounds were heard. The rectum was empty and collapsed’ 
and no swelling could be felt or any particular tendeniess elicited. The uriHc 
had a specific gravity of 1020 and contained no albumin, sugar, blood, or 
pus. The cremasteric reflexes and knee-jerks were present and the plantar 
reflexes were flexor. A diagnosis was made of a sudden retroperitoneal effusion 
into the left loin, and the probable source of the effusion was thought to be a 
ruptured aneuiysm. Operative exploration rvas advised. The p'iitient was 
admitted to the Royal Berkshire Hospital under the care of my colleague, 
iMr. Baxter, who, knowing my interest in the case, kindly allowed me to 
operate while he, in case of need, prepared to carry out a blood transfusion. 

The abdomen was opened by a left paramedian incision and the diagnosis 
of a retroperitoneal haemorrhage Avas confirmed. The descending colon was 
collapsed and pushed inwards and forwards bj’^ a large haemorrhage which had 
stripped up the peritoneum on the outer side of the colon. The raised peri- 
toneum was then incised, exjDOsing a large haematoma which occupied the 
space loetAveen the kidne3'’ aborm and the jjehds beloAv. The haematoma Avas 
larger beloAV than it Avas aboAm, and remembering the pain Avhich extension 
of the left leg had caused, and the diminution in A'olume of the left femoral 
pulse, I thought that the probable lesion Avas a ruptured aneurysm of one of 
the iliae Amssels. The blood-clot aa’os carefully removed and a dissection 
carried inAA'-ards until the psoas muscle came into AueAv, Avhen it Avas seen that 
the sheath of the muscle Avas greatly distended Avith blood-clot. At a point 
on the antero-lateral aspect of the muscle, opposite the leA'el of the anterior 
superior iliac spine, there Avas a hole in the slieath about an inch long from Avhich 
blood issued. The source of the limmorrhage AA'as then sought for in a different 
direction ; palpatioir along the course of the aorta through the posterior 
parietal peritoneum reAmaled a large tense rounded SAA'elling AA'ith e.\'pansile 
pulsation at the Ica'cI of the coeliac axis. Ba'' this time the patient’s condition 
Avas critical, and as control of the hfemon-hage seemed impossible, no further 


exploration Avas made. 

The abdomen Avas closed, and a fcAV hours later the patient died. Unfor- 
tunatelj’’ no post-mortem e.xamination Avas alloAved. but it AA’as CA’ident that 
an aneur^rsm of the abdominal aorta, or of one of its branches in the region 
of the coeliac axis, had ruptured posteriorlj’^ into the psoas sheath. The hremor- 
rhage had dissected doAvn the psoas, and after rupturing the sheath of the 
muscle, had made its Avaj'’ into the loose retroperitoneal tissues of the left loin. 

In connection AA’ith our subject the folloAA’ing exti’act from a recent jiaper 
on “ Injuries to the KidneA’ and Ureter” b}'’ Hamilton Bailej’'' is significant. 
“ In manj'’ cases of severe renal injurA’ abdominal distention is seen, and maj 
gh’e rise to difficulty in precise diagnosis. Theoretically, it might be reason- 
abty conjectured that early and obA’ious signs of a seA’ereh’’ damaged kidncA 
Avould mask an intraperitoneal complication, such as a ruptured intestine, 
and if this Avere so, a ruptured kidney might be explored and dealt Avith e ec 
tivelv via the lumbar route AA’hilst an (additional) intraperitoneal complication 
was unavoidably overlooked. Between 1893 and 1923 no such ease occurrcii 
at the London Hospital, from AA’hich the comforting conclusion can be 
that in a given case of severe abdominal injury, if the patient rallies rom i 
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shock and the sisins are definite enough to indicjite tliat the kidney has l)ccn 
severely damaged, subsequent meteorism does not, as a rule, imply a dual 
lesion, and the case can continue to be treated exi^cetantly as far as the 
peritoneum and its contents are eoncerned. Dc Qiicrvain suggested that 
abdominal distention, following a renal injury, was due to interference with 
the blood-supply of that portion of the eolon overlying the kidne}'. The 
records of the London Hospital support this view.” 

CONCLUSIONS. 

1. A rapid effusion of blood, serum, pus, or urine into the retroperitoneal 
tissues may simulate acute intraperitoneal disease. 

2. A sudden and massive effusion into the retroperitoneal tissues of cither 
loin can cause acute intestinal obstruction. 

3. A large retroperitoneal effusion in the region of the loin gives rise to 
a striking and characteristic sign on percussion. Corresponding to the site 
of a displaced and collapsed ascending or descending colon, there is an abrupt 
line of demarcation between a fi.ved dullness in the loin and a tynijranitic 
note over the rest of the abdomen. 
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MATERNAL BIRTH PALSY.* 

By C. LAjMBRINUDI, London. 

AVitiun tlie last six months I hajjpen to have seen two cases of traximatic 
maternal birth pals 5 ^ Since this condition is extremely rare, I thought it 
was worth while to record them and give a brief outline of the theories of 
etiology. 


DESCRIPTION OF CASES. 

Cose 1 . — The first case was under the care of Mr. Laming Evans at tlie Roj’al 
National Ortliopaxdic Hospital, and shown by liim at the Orthopaxdic Section of 
the Royal Society of Medicine in November, 1923. She was a primipara, 30 years 
of age, wlio had experienced a normal pregnaneJ^ Labour lasted 14 lioiirs. There 
was a slight general contraction of the pelvis, and high forceps were applied. The 
child was born alive, though cyanosed and apnoeic, and weighed 6 Ib. 

Immediately on recovering from the anxcsthetic the patient felt a numbness 
and weakness in the whole of her right leg. On getting up three weeks later, she 
noticed acute pain along the back of the thigh and outer part of the leg and foot ; 
she also had definite foot-drop. Tlie ixatient when seen five months after her labour 
showed a paralysis of the toe extensors, the tibialis anticus, and tlie peronei, u'itli 
some weakness of the toe flexors. The electrical responses were those of a partial 
reaction of degeneration. 

Voluntary power began to reappear in the tibialis anticus muscle after five 
weeks’ treatment, and, ivlien seen seven months later, she was progressing well. 

Case 2.— The second case, under Mr. Trethowan at Guy's Hospital, was a woman 
of 25. Three years previously she had lost her first child during a di/Iicnit labour 
in which the child’s shoulders became impacted. A second pregnancy was nornial, 
but she was examined one month before fidl term and was noted to have a flat 
pelvis. For this reason, she was admitted into Guy's Plospital for her labour, 
wdiich lasted 17 hours. The foetal head occupied a left occipito-anterior position, 
and the child was born alive and uninjured wdthout the aid of forceps. It weigliei 

n lb. .-It 

During the second half of the labour she noticed very' acute cramp in her rig i 
leg beloiv the knee. She felt a great relief afterwards, but a feeling of wca ■nw 
and numbness persisted. On getting up three weeks later, she noticed a rig i 

foot-drop. . .tprn''l 

When first seen she had definite paresis of the muscles supplied by' the ex •• 
popliteal nerve and a dullness of sensation in its distribution. After tno v 
the sensation had recovered, but the muscular weakness remained. 

ETIOLOGY OF THE CONDITION. 

These are two ty'pical cases of traumatic maternal birtJi palsy, 
both the peh'is was contracted and labour difiicult ; in both the sy mp on 
were definitely' associated with labour, and the signs predominatei m 


* A paper read before the Annual Meeting of the British Orthop.'edic .-\ssociatioit, 
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distribution of the external popliteal nerve. Sensation ^vas impaired only 

in the second case. . . 

There could be no question of the involvement of nerves m an inllamnia- 
tory c.xudate, because tiie symptoms immediately followed the labour, the 
puerperium was normal, and the ^-aginal examination was negative. Ncithei 
could the foot-drop be attributed to pressure of the external implitcal neiu-c 
asjainst the head of the fibula by leg enitches, because, in the first case, the 
flexor longus digitorum was involved, a muscle which is sujijfiicd through 
the internal popliteal nerve ; in the second ease no leg crutches were used. 

Churchill, writing in the Dublin Journal of Medical Science in IS to. 
quoted two similar cases described by Campbell and Ramsbottom, which were 
attributed to pressure exercised on the muscles and pelvic nerves during the 
passage of the fcetal head. He. however, dismisses them with the remarks : 

“ If we recollect the number of severe and prolonged instnimental deliveries 
which take irlace without any such result, I think we must reject this peculiarity 
of labour as a necessary or frequent cause." 

The two most quoted jiapers on the subject arc those of Bianchi and 
Lefevre, in ISGT and 1876 respectively. They adwanced the theory that the 
paralysis was due to pressure, during the course of difficult labour, of the 
foetal head or forceps on the lumbo-sacral cord at the i^elvic brim before 
it enters the plexus. From that lime onwards this theory has been generally 
accepted. 

Thomas, uTlting in the Johns Hopkins Hospital Bulletin in 1900, elaborated 
this theory, and e.xplained the frequency with which the external jropliteal 
nerve is jiicked out, as follows : “ The upper roots of the sacral plexus do 
not lie on the pyriformis muscle, but against the bony wall of the pelvis, and 
are thus exposed to pressure during certain difficult labours. It is the dorsal 
offsets of these roots which lie against the bone and receive the chief injurv. 
The external i:ojfiiteal nerve is made up of these dorsal offsets and therefore 
the paralysis is chiefly localized in the distribution of this neiwe.” 

There are, however, certain criticisms to make against this pressure 
theory. 

1. It is difficult to understand how the foetal head can press on the 
lumbosacral cord. This nerve lies tucked away in the angle between the 
sacral promontory and sacral wing, and when there is a discrepanev between 
the foetal head and the maternal pelvis, almost all the pressure must come 
on the sacral promontory and the pubic bones. 

2. B ere pressure the mechanism, one would expect the paralysis to 
occur on the side where the foetal occiput lay. In Case 2 the foetal position 
was left occipito-anterior, but the paralysis was on the right side. 

3. In a certain number of cases, towards the latter part of pregnanev, 
the patients complain of definite pains in the distribution of the sciatic ner\’e. 
These arc not so common as cramps, but, ne^-ertheless, do occur. 

I believe that any mechanism which explains this rare post-partum 
paralysis should also explain the commoner ante-partum sciatic pains. 
Pressure clearly cannot be responsible for the latter, for if the head has 
already sunk into the pelvis there can be no pressure, and if not there 
can be no pressure without active and painful contractions of the utenis. 



556 THE BEITISH JOUEHAL OF SUEGERT 


In this connection there is an extremely interesting case published bv 
Patel in the Lyons Medical of 1905 : — 

Case 3. — -woman, age 25, had a normal first pregnancy and labour, but a 
certain amount of pelvis flattening was noted. Tlie child weighed 51 lb. She 
nursed her child for fourteen months, at the end of wliieh she was found aoain to 
be five months pregnant. At this time she suddenly felt \'ioIent pains in the whole 
of her right lower limb, and in a few days lost all power in it. After a -(veek the 
pain subsided, but the paralysis persisted. IVithin three weeks from the onset the 
muscles recovered, except those supplied by the external popliteal nerr-e, which 
showed the reaction of degeneration. She was, however, able to get about. 

The child lyas born at full term ; low forceps -vvere applied after a 30 hours' 
labour. The child weighed lb. The patient's leg felt lighter afterwards, but the 
foot-drop persisted. There were no sensory changes. Four months after the birth of 
the child she was again examined, and the condition was unchanged. 


Patel considered this case to be one of mechanical neuritis, rather than 
of the infective or toxic A-ariety, because there was no er'idence of infection 
and there had been no vomiting or albuminuria. On the contrary, in spite 
of her disability the patient Avas able to get about, and, moreoA^er, Avent to 
full term. It is difficult to belicA'e, hoAVeA'er, that the head of a five months’ 
foetus could cause such great pi-essui'e on the lumbosacral cord. 

IFithin the last month, Brooks read a paper on the sacro-iliac joint before 
the Gu 3 '-’s Hospital Anatomical Society. He had dissected about tAventy 
pelves of patients avIio had died shortly^ after labour, though none of them 
Avas difficult. He concluded that during the first stages of labour there 
Avas a rotation backsvards of the sacrum, the axis being through the lower 
half of the auricular facet, the excursion in some of these cases being as niucli 
as a quarter of an inch. Since this is a mechanism designed to enlarge the 
antero-posterior diameter of the peh'ic inlet, it is not unreasonable to assume 
that in difficult labour the displacement aaouIcI be exen greater. On the 
other hand, the lumbosacral cord is knoAvn to be one of the tautest nerves in 


the body. 

I Avould like to suggest, therefor-e, that the true mechanism of this 
condition is that of traction on the lumbosacral cord, and that the lesion is 
probablj'^ located in the roots of this neiwe rather than along its course. 
This theorj^ Avould account for both the ante-partum sciatic pains and t ic 
rare post-partum paralj^sis, for the loosening of the sacro-iliac joints, aa nc i 
permits the sacrum to rotate, occurs in the latter part of pregnancy. 

Unfortunatelj% no post-partum demonstration of this lesion in the hunran 
being has beeiA recorded, but certain obseiwations in animals are interestin„. 

MatthcAA's Duncan, in his AA'ork, Besearciies into Obstetrics (1868), c escrncc 
the changes that occur in the sacro-iliac joints of the coav. He pom s on 
that in -this animal the pubic bones are consolidated, and therefore a 
moAmments designed to enlarge the pelA'ic inlet can only' occur in t le s, c 
iliac joints. He says ; “ The sacro-iliac ligaments increase not 
thickness but in length, and are thus made slack and ydelding. ... “ 
the opposing bone surfaces of the joints are smooth and lubncatcc • 
ilia thus become extensively movable on the sacrunr (or vice 
antero-posterior direction, the motion being analogous to flexion anc 
in the limbs.” 
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If there is an element of truth about the traction theory wliich I lia\-c 
suggested, one would expect the cow to be particularly liable to paralytic 
symptoms before or after parturition, because the movements at the sacro- 
iiiac joints are so very marked and the relations of the lumbosacral cord arc 
not dissimilar to those in man. 

Fleming, in his work, Veieriuanj Obsldricft (1S9C). discusses ante-partum 
paralysis and says : “ Paralysis of the posterior extremities is not rare in the 
cow, especially when near parturition. It generally occurs 6 to 10 or 20 
days before labour. . . . Ordinarily it persists until parturition and then 
disaj^pears. 

“ The cause is somewhat obscure, but is supposed to be due to com- 
pression or straining of the nerves and vessels of the jmstcrior c.xtrcmity by 
the heary uterus. In five or six cases, there was found at post-mortem 
examination infiltration of the gluteal muscles and discoloration of their fibres. 
The spinal canal contained a large quantity of serum, and the membranes 
of the spinal cord were injected. 

In discussing post-partum pai-alysis, he says that it is comparatively 
rare. It may follow parturition, especially after the birth of a large calf. 
“ Some authorities tliink it is due to injury to the sacral and other nerves 
during difficult labour, the sciatic neiwes being particularly liable to injury. 
Post-moiliem e.xaminations, howe\'er, only furnish negative erddence of this. 

“ On the other hand, in some cases the spinal cord has been found injured 
and its vessels congested, with blood-clots in the spinal canal." 

These post-mortem reports appear to favour the rdew of traction on the 
roots of the lumbosacral cord, for how else could blood-clot and serum be 
accounted for in the spinal canal, in a jieripheral nerve lesion which is so 
reasonably presumed to be traumatic ? Unfortunately I have not yet been 
able to confirm them, but shoidd opportuiuty arise, a lumbar puncture in 
a recent case would help to settle the point. 

In conclusion, I should like to thank Mr. Laming Evans and IMr. Trethowan 
for their kind permission to quote their cases. 
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THE ANATOMICAL RELATIONS OF THE GASSERIAN 
(SEMILUNAR) GANGLION. 

By R. D. LOCKHART, Abeedeex. 


Anatomy text-books do not place the surgeon in full possession of the details 
essential to operative procedui-e upon this region, and in recent s'olunies of 
surgery, while the authors write from actual manipulative experience, the 
anatomical description and illustration are inadequate for those who have 
not prerdousA attempted to ‘‘ beard the ganglion in its den ! ” 

The four-poster pituitary bed is canojried and securely side-draped hy 
dura mater, and the pituitary body itself is shrug irr a harrrmock strspcndc'd 

from the jreriphery of the canopy, 



Fig. 325. — A. 3rd nerve ,* B, 4th nerve ; C, Side 
curtain ; D. First division of 5th nerve ; Meekers 


as can be seen irr the coronal 
section through the sella (Fig. 
325). Between the wall of the 
hammock and the side curtain is 
the cavernous sinus. 

The tentorium ccrebelli splits 
at the postero-superior border of 
the ]>etrous bone, the upper layer 
becoming the dura mater of the 
midcranial fossa and also the 
side cirrtain, while the lower one 
covers the posterior aspect of 
the petrous bone. Where these 
laj^ers separate along this border 
of the bone, the superior jretrosal 
sinus runs to spread out like an 
estuarv into the cavernous sinus. 


cave; F; Internal carotid arterv ; G, 6th nerve; i 4 -i,„ +lie rliira 

H. Second division of 5th nerve; J. Tliird division CstuaiJ 

of 5th nerve ; K, Hammock : L. Cavernous sinus ; of the posterior aSpCCt of tlie 
M. Canopy ; N. Sphenoidal sinus. i„Vaginatecl above 

the apex of the bone beneath 
the superior petrosal sinus and beneath and medial to the side curtain. This 
invagination of dura mater goes by the name of hleckeTs cave. Narrow at 
its entrance, where it transmits the roots of the fifth nerve, the cave widens 
to accommodate the ganglion with its branches : and a probe inserted along 
the lateral wall of the cave reaches forwards to the anterior wall of the 
pituitary fossa, lateral^ to the foramen ovale, and upwards, fully half f 
height of the cavernous sinus, without much resistance. ^Miiie the lafcra 
side of jMeckel’s pocket is easily freed from the ganglion and its branc ics. 
the medial wall is adherent, particularly to the first division and the anterior 
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part of the ganglion. Again, tire lateral wall is fused with the side curtain, 
but these layers may be dissected apart (Fig. .ISO), and it must be remem- 
bered that thev are separated posteriorly by the superior petrosal sums. 

Bearins in mind that fully the lower half of the lateral wall of the 
cavernous sinus is formed by three layers of dura mater, of ivhich the outer 
two are fused, it is easily possi- 
ble. by an intradural approach, 
to incise these two layers for 
exposure of the roots, ganglion, 
and branches, and tliis without 
tapping any venous sinus, pro- 
vided the incision is not carried 
as far back as to enter the 
superior 2 ietrosal sinus, which 
actually separates the two layers 
near the neck of the cave. 

In certain cases (Fig. 327) 
the cave reaches as high as 
and fuses with the canopy, and 
the sphenoparietal sinus tunnels 
back between the side curtain 
and [the cave, to enter the 
cavernous sinus together with 
the superior petrosal sinus. 

The present jireference to cut the sensory root may render recognition 
of the motor root unportant in bilateral cases of trigeminal neuralgia. In 
addition to its identification by stimulation, it may be defined by its position 
superior and medial to the sensory root in the neck of the cave, and then 
running diagonally underneath the ganglion to the 
foramen ovale, although obsercers have seen it 
transmitted sejrarately through a small foramen 
medial to that in question. 

It has been stated^ that the foramen sirinosum 
with its middle meningeal artery frequently lies on 
a plane anterior to that of the foramen ovale, but 
the examination of 350 sfrecimens has failed to find 
this variation. 

11 hen the floor of Meekers car-e is removed the 
bone is not bared but covered by the periosteal 
layer of the dura mater through which a branch of 
the middle meningeal artery supplies the ganglion, and the gi-eat superficial 
petrosal nerve runs beneath the ganglion to its pterygoid (Vidian) canal. 

t uill be noted that the third nerve has been purposely excluded from 
the cavernous sinus in the coronal section through the" pituitary fossa 
(l-ig. 3-o) llost text-books illustrate the nerve within the sinus 'in this 
area : but it begins to tunnel the dura mater at the level of the anterior 
clinoid process, and. in any case, does not enter the sinus until after it 
has dipped under this process, otherwise Horsley would not have injured 


Fic. 3*20. — A. Optic ncn'c ; B. Imcrntil carotid 
artery ; C, Dorsum sell® ; D, 3rtl nerve ; E, 4th 
ner\*c cut airay in flap ; F, Free marpin and upper 
surface of tentorium ccrebclli ; G, Meckel’s cave 
exposed from lateral aspect by removincr flap ; 
H. Entrance to cave ; J, Cut edges of flop ; K, 
Anterior clinoid process. 



‘Fic. Oi”. — A, SpV.cno. 
parietal sinus : B. Mcc- 
keFs cave : C. Cavernous 
sinus. 
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this structure in his operations upon the pituitary bodj"^ bj' tlie temporal 
route. 

Fig. 325, sliowino- the structures resting upon tire doorstep of the 
pituitary fossa, suggests tire idea that, by burrowing under the dura mater 
of the mid-cranial fossa, the surgeon might break through this doorstep into 
the sphenoidal sinus, and gain the sellar floor from below in suitable pituitarv 
cases. This would be a shorter route than any other. The bone is usually 
transparently’^ thin ; indeed, the doorstep and sellar floor have Ireeii seen 
formed by the sphenoidal sinus mucous membrane alone. Such a case as 
the one illustrated would lend itself to the produetion of trigeminal aufcstlicsia 
by^ jjainting the sjrhenoidal r\’all rvith cocaine.- 

It is an interesting etiological consideration whether sirhenoidal simis 
conditions may’ not be associated with the lower position of the second and 
third divisions of the fifth nerve upon the doorstep and the occurrence of 
neuralgia in these very branches ; and further, interesting to associate the 
fact that the sides of the sphenoidal sinus are seldom symunetrical vitli 
the fact that bilateral neuralgia is of infrequent occurrence. 
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FACTS AND CONSIDERATIONS IN A STUDY OF THE 
THYROGLOSSAL TRACT. 

By a, P. BERTWISTLE, Leeds. 

WITH AN ACCOUNT OF THE EMBRYOLOGICAL CONDITIONS. 

By J. E. FRAZER, Lon-dox. 

GROWTH AND DEVELOPMENT OF THE THYROGLOSSAL TRACT. 

Ix gi%'ing an account of tlie changes undergone by tliis outgrowth it will not 
be necessarv to enter into the details of all the formations connected nith 
it. It is a matter of common knowledge that there is such a growth, that 
it arises inunediately behind the tuberculum 
impar, and that it is concerned ultimately in 
the formation of the isthmus and lateral lobes 
of the thyroid gland ; but there are certain 
features and particulars in its development that 
are not so generady known or appreciated, and 
it is with these that I wish to deal in the present 
communication. It may be added, moreover, 
that, the median growth being the subject of 
this paper, the ^^Titer is only incidentally con- 
cerned with the formation of the lateral portions, 
and does not propose to enter on any further 
description of their development. 

The median thyroid bud is a very early 
formation, becoming e\’ident as soon as the man- 
dibular arch is definitely present, and retaining 
its association with the entodernial lining of the 
primitive phar^mx usually up to the time when 
the einbiyo measures some 7 or S mm. in length ; 
but there appears to be some little variability 
in this matter. The section shown in Fig. 328 
illustrates this continuity in an embryo of 4-5 
mm., and shows also the shortness of the out- 
growth at this stage and the irresence of a definite 
lumen in its proxunal part. The section is very 
oblique, owing to the lateral flexion of the head 
of the specimen, but the small second ■vdsceral 
.arch can be recognized behind the outgrowth, while the hollow appearance 
in front of it, between it and the mandibular projection, is produced bv the 
line of section here passing through the groove beside the tuberculum impar. 

\ OL. XII. —XO. 4/. OQ « 



left auricle, cut. 
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The obliquity also brings other things into evidence, however, and it is 
really to show these that the section has been taken. It can be seen that the 
pericardium (P) has been cut on one side, with the left auricle, and the aortic 
stem coming from this is cut across close to its division into right and left 
^ entral aortae. The th 3 'roid bud is in I'elation with these, b’ing against tlie 
arterial trunk and just above the pericardium ; this last relation '’would l)c 
more evident in a sagittal section. The relation of the outgrowth to the 
arterial trunk and pericardium is an earl}’’ and im]:)ortant one, concerned in 
its subsequent displacement and secondary position. The bud, as soon as 
it grows in from the entoderm, comes against the place of division of the 
arterial trunk (which is at the time immediate!}’ below the site of its forma- 
tion), and retains this relationship as long as it is free. 

Fig. 329 shows a sagittal section through an embryo of 10 min. The 
median outgrowth is seen in contact with the arterial stem and also with 

the upper and front part of tlie 



Fig. 329. — Median sagittal section, lO-mm. em- 
bryo. Reconstruction. TH, ThjToglossal growth ; 
Ycric., Pericardial cavity ; Qort. st,y Aortic stem ; 
pit.y Rathke’s pouch; III, IV, general lines and 
positions of 3rd and 4th lateral pouches. 


pericardial ivall, but its continu- 
ity with the entoderm is broken, 
although it has clearly not moved 
very far away from its place of 
origin. An important fact now 
presents itself. The bud and tlie 
arterial stem are lying in a meso- 
dermal bed decidedly ‘looser’ in 
texture than tlie condensed masses 
which intervene between them 
and the pharyngeal cavity and 
form the visceral arches. This is 
seen in the section, and is also 
very apparent in the section 
shown in Fig. 328, and the fact 


is one of primary importance as 
rendering possible the dislocation (with reference to the visceral arches) m 
a caudal direction of the structures lying in the looser lower bed of meso- 
derm. It is evident that an eirithelial bud lying between condensed masses, 
such as the visceral arches, would remain in that situation, as it possesses no 
power of active movement other than that extension in area brouglit about 
b}’ rapid multiplication of its cells; hence such a bud must pass beyond t ic 
constraining influence of the condensed masses, and enter an area •where it is 
not subjected to so much pressure, and where, if its further de^'elopnlent ea s 
for change of position, this can come about through the action of some elficicn 
agent. This is -what has occurred in the case of the thyroid bud ; grov mg 
the middle line, with the mandibular condensation in front and the deielopni- 
2ad arch forming behind, it can only extend down between these com ensa 
tions, and thus veiy soon reaches the plane of less condensed mesoderm v >'< ‘ 
underlies the arch-masses, coming into relation here with the common ni cria 


trunk where it divides. . 

The plane of looser mesoderm is no doubt a remnant of tlie 
floor of the foregut. The new floor is made by the visceral arches, mim" ^ 
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immediately below the entoderm of the cavity, invading, in a sense, the floor- 
area from the sides. The old mesodermal layer remains associated with the 
roof of the pericardium, and the common arterial stem enters it iroirr the 
pericardium and divides within it. The arterial arches enter the condensa- 
tions of their corresponding visceral arches, and are thus retained in position. 
The lateral pouches of the pharynx, projecting vcntrally and laterally between 
the arch condensations, also come to lie on each side within this bed of looser 
mesoderm, ventrolateral to the pharyngeal cavity. It is of interest to note 
that the 3rd and 4th pouches, owing to the curve of the idiarynx, are near 
one another, and not very far from the arterial stem, although, of course, 
they are placed more laterally ; thus, in the 10-mm. embryo {Fig. 329) the 
general positions of these pouches might be indicated by the intcrru]rtcd 
lines HI and IV, and their nearness to the ai'terial stem, the thyroid rudi- 
ment, and the pericardium is evident. 

Growth in length— and in other ways — of the j^harr'nx is now proceeding 
apace. It is usually said that the 
pericardium and heart assume a 
more caudal position with refer- 
ence to the jrharynx, it being 
implied that this retrogi-ession is 
primarily a shifting of the heart 
and its surroundings. This, how- 
ever. is not the correct way of 
viewing the matter. The i)ericar- 
dium should be looked on as a 
fixed structure, being continuous 
with the septum trans\'ersuni, 
which makes its caudal wall : it 
cannot shift caudally, and the de- 
scription usually gi^-en is incoiTcct 
in so far as it implies such shifting. 

.\ctually it is the excessive growth of the anterior end of the embn-o which 
carries it beyond the stationary pei-icardium, cuiwing round this at first as it 
is attached to its ventral surface, but gradually standing away from it as the 
attachments lengthen. So far as the neck is concerned, this grorrth forwards 
ot the pharyngeal floor is rendered possible by the existence of the looser stratum 
between it and the pericardium, the liinder part of the floor momng up on the 
underlying str-uctures. Thus the thyroid rudiment and the arterial stem 
retain their general relationship with the pericardium, and the pharyngeal 
pouches, moving up with the arch structures that make the floor of the pharynx. 
come into close relationship with them. This is seen in Fig. 330, a sagittal 
section in an embryo of 13-5 mm. The relative positions of the arterial 
stem, the thyroid rudiment, and the pericardium are practically as before, but 
the whole pharyngeal floor, greatly thickened, has moved up over them, and 
le thyroid growth has extended laterally and has come into relation with the 

- th irouch. the general position of which at this stage is indicated bv the 
interrupted line IV. - - ^ 

This, then, is the way in which the change in level comes about ; but 



Fig. 330.— Median sagittal section, 13*o*mm. 
embryo. Keconstniction. Th, Remnants of 
thyroglossal tract, the line of which is ventral to 
the hyoid rudiment. I Vi General line of the 4th 
lateral pouch. 
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before passing to the consideration of the extension of the outgrowth it will 
be convenient to deal with one or two other matters which are evident on 
examination of the sections alreadj' shown. It is clear, as can be seen in Fio. 
329, that the outgrowth reaches the deeper loose layer by passing between 
the condensations of tlie 1st and 2nd arches, and its subsequent position 
is on the ventral side of the 2nd ai-ch ; as the pharynx grows, the 2nd and 
succeeding arches are moved forward over the thyroid rudiment. The 
pharyngeal growth has already progressed to a slight* extent in the 10-mm. 
specimen, and the thyroid rudiment, apparenth^ as a consequence, is separated 
from the entoderm ; this matter will be referred to later. The skeletal bars 
of the 2nd and 3rd arches, the constituent parts of the h 3 'oid bone, are formed 
in the mesodermal condensations of these arches. They are not in any way 
e^ddent before, or for a considerable time after, the rudiment has separated 
from the entoderm, but, although on this account the direct demonstration 
cannot be given, it seems to me to be quite clear that the track of the growth 


t 



is, and must be from the beginning, 
ventral to the hymid structures. At 12 
mm. the condensations of the skeletal 
bars are evident, and their situation in 
the middle line (3rd arch) is indicated in 
the 13-5-mm. specimen in Fig. 330. The 
relation to the arterial stem and peri- 


cardium is not one of absolute contact, 
suggesting that the relation is main- 
tained, after its attainment, because 
there is no force acting on the rudiment 
in such a wa.y as to displace it. 

Turning now' to the growth itself, 

Fig. 331.— Thyroid growths seen froin ap)>earance from the front in each of 

the front. Reconstructions. Embryos of * * ... 

(a) 4*5 mm., ( 6 ) 10 mm., and (c) 13-5 mm. the three stages choseii IS given in I ig* 
The relation of tlie growth to tlie arterial 33 j bilobcd State of the first stage 

trunk IS shown, and to the root of the ^ 

pericardium, p. becomes changed into the nearly sym- 

metrical broad shield of the second, 
w'hich ends below' in a blunt median point near the pericardium. ‘The shield 
is extending on each side along the arterial trunks. In the 13-5-mm. specimen 
the extension along the arteries has brought the growth into relation with 
the 4th pouch, to w'hich it seems to be definitel}' attached. This attacliment, 
then, may be taken as an agent anchoring the growth on eacli side. In die 
middle it may' be presumed that the original relationship witli the centra 
vessel and pericardium persisted until the attaclied lateral portions intcifercc 
with it ; hence we find the central portion lower than the rest, still w d 1 n 
central stem running into its upper nnd a blunt point below, near t ic 

pericardium, but the face of the original shield is changed by' the proliferations 



it has undergone. i -r f of 

Fig. 332 is a schematized reconstruction showing the whole c.vtcn 
the thy'roglossal tract in an embryo of 18 mm. ; in tliis, for the first time, it 
upper stem of the ‘shield’ is found ly'ing on one side. The curve o i 
extended growth is much closer than before, the arterial division is m" 
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away, as is also the pcricaKliuni, and tlicre is no definite indication of the bliint- 

pointed lower end. , , 

Proceedinii now to the consideration of sonic of the details brought out 
in these figures, we may turn first to that jiart of the tract lying above the 
hyoid bone. This seems to disappear almost entirely in the earlier stages, 
after the separation from tlie entoderm, but I am inclined to think that the 
cells of this part of the tract, though it is almost certainly broken up. arc not 
really lost. My chief reasons for this belief are : (1) There is no sign of 
deueneration or destruction in the cells of the tract w)icnc\ cr the} can be 
deWtelv found, although their staining reactions are very slight or absent ; 
(2) The position of the tract can be followed without very much trojiblc, and 
groups of cells can be found in it here and there, which may he, and in my 
opinion probablv ai'e, remnants of the tract : and (3) That in somewhat 
later stages darklv-staining cells like the other cells of the tract are found in 
its line. Such definite remains arc seen in Fig. 330, 


and a very complete and undoubted tract in Fig. 
332. The remnants — that is. the formations that 
seem to me to be remnants — are few and scattered. 
They appear to be most often found near the upper 
end of the track of the outgrowth, but sometimes 
one sees them just in front of the body of the 
hyoid. These situations are what might be e.vpeetcd. 
and I believe that the remnants are usually few and 
scattered, as there is much individual variation in 
my specimens of the second and third months. The 
IS-mm. embryo {Fig. 332) is the only one that I 
possess showing a continuous tract reaching the 
hyoid, but that such rare tracts are found after birth 



is shown by such cases as that of C, F. 3Jarshall 
{Jour., of Ajiai. and Physiol., 1891). 

The tract below the le^•el of the hyoid is present 
in all my specimens of the second and third month, 
in the middle line, or, more commonly, to one side 
or the other ; it can usually be picked up iust above 
the lower border of the hyoid bone and followed 
down from this point. I have also found it in 
nearly all the foetuses that I have examined from 


T*ic. 332. — Recortstniction 
of Uie line of the thyroglo5=jal 
tract in an emhn’o of IS mni., 
showing an nnu.Tvially com- 
plete sviprahyoitl portion, and 
the obliquity of the lower 
tract; produced by the mi- 
gration of the proliferating 
celhmas?e^ of the central 
(isthmus) region, with which 
it is continuous, to join the 
lateral mass of one side. 


this jjoint oi view, and it is of interest to note that ^larshall {Jour, of 
-Inat. and Physiol.. 1895), in 60 children aged from a few weeks up to 10 
years, found it {jiyramidal process) in 43 per cent. This part of the tract 
consists of the unjuaired and originally central stem, and the istlunus and 
lobes : of these the stem and isthmus are the portions of more immediate 
interest in this place. Tliese are the remains of the earlier ‘shield’ after 
Its lateral prolongations along the arteries have reached the lateral pouches, 
hen this stage is reached the stem begins to show some indications of 

sirtis of proliferation are found in the isthmus. The columns and masses 
of cells formed m the central isthmus move in gi-eat part to the latera 
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lobes, and form parts of these, and in this way, the frequent obliquitv 
of the p 3 a-amidal lobe, or stem, is probably brought about ; the result on 
the really eentral stem of such growth is shown in an extreme degree in 
Fig. 332. Looked at in this waj'^ the position of the stem in any individual 
case might be said to be accidental, and we have an explanation at onee of 
the inequalities of the isthmus, its great size in association with a median 
pyramidal lobe, its absence with a pyramidal process attached to one lateral 
lobe, the bifurcation of the lower end of the pyramid with attachment to both 
lateral lobes, and in fact of all the varieties figured bj’' JIarshall. The stem 
may remain as a complete jjyramid, or it may be broken ; some of the sections 
show it plearly broken, especiallj’^ in its upper part. The cells thus left in 
IDosition are demonstrabl}’’ capable of the staining reactions exhibited by the 
continuous parts, and one might be justified in looking on them as potential 
thju’oid fragments which might conceivably (as, for instance, if the rest 
of the thju’oid tract were not functioning adequate^) take on further 
de^'■elopment as part of the thjo’oid structure. Such groups of cells might 
well be expected more especiallj'^ near the h 5 'oid bone, but, in the absence 
of a pju’amidal lobe, might occur anj'where in the line which it had occupied 
before it broke up and apparent^ disappeared. 

It is not possible to make any decided statements about the blunt- 
pointed lower end of the shield of earlier stages. It is to be recognized 
in embryos of 15 and 16 mm., but not in any of the later specimens. 
There are small veins forming a plexus round this part of the growth, 
however, ^and it seems to me not improbable that i^roliferating cells may 
extend along these, thus reaching the innominate veins and even the peri- 
cardium, but such cells have not been recognized definitely. In the 16-mm. 
sjjecimen there are some projections downu'ards from this region on out 
side, and there is a suggestion of cells coming off these and appl.ving 
themselves to the thjmiic rudiment. Thyroid formations do occur in the 
upper thorax, and the means bj”^ which thej^ find their waj' to this region 
ma}'^ be as indicated above, but I am not at present able to produce clear 
evidence on the matter. 

A couple of points still remain for consideration, the first of which has 
to do with the relation of the tract to the hjmid bone. This relation I hold 
to be 25 rimarily ventral. I have alreadj'^ spoken of the relation the tract must 
necessarily bear to the condensations of the arches if these are to be free to 
mov^e forward over it, and it is only necessary to understand that the skeleta 
elements are formed in these condensations to see the necessary relationship. 
It is 'unfortunate that, itr the human embryo, the tract is brokeir be ore 
the hymid rudiments are recognizable, but a glarrce at the reconstructions 
giverr will show the relatiorr. Moreover, sometimes the indications arc more 
definite, arrd I have before me rrow the photograirh of a sagittal section throng i 
the region in a 12-mm. embryo iir which there does rrot seem to be any r ou ) 
whatever of the ventral position of the tract. I nray^ add that His am , 
thirrk, most enrbryologists of to-day^ have thrs opinion on the f" 

that I reached it independently y^ears ago as the result of direct orseira ^ 
Such cases as Marshall’s (1891), in which he described the remnant as pa . 
up to the tongue dorsal to the hymid are, I am convinced, loundci on 
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of observation, and in that case he describes and figures the su])]5osed continuit\ 
as broken and incomplete. The very few opportunities one has had of dissecting 
tlie condition in the adult have borne out eomirlctcly the findings in the embryo 
and foetus. The rctrohyoid part of the tract — which is usually present has 
been carried into this situation by folding round the lower edge of the bone ; 

Fjc. 333. — Dingram to slio'v rplntion of n coinpleic iiifrnliyoicl 
tract (T) to the hyoid bone. Becinning in front of the bone, it 
bends backwards round its loner bonier, and nirns np behind it 
for a little distance before passing dorvii. This is n secondary 
turn, produced during the third month from the earlier and purely 
ventral condition. 



the complete tract would be as represented in the scheme in Fis. 333. but it 
may be broken in various ways. 

This disposition seems to come about in the third month, and is associated 
with the general settling down into jilaee of the structures in the neck as this 
reaches its final stages. One has seen the tract where it lies near the side o( 
the body of the bone partly enclosed by bony growth round it. but careful 
dissection showed the true nature of the condition and e.xhibitcd a complete 
folding such as that in the scheme. Such a condition might perhaps lead to 
the description of a tract passing through the bone, for which otherwise no 
justification is apparent. The relation of the tract to the cartilaginous hyoid 
body in the third month is of interest, for it is closely related to it, embedded 
almost in the perichondrium of its lower and front part ; tins may account 
for its occupying a notch on the bone. and. if one may venture on a surgical 
matter, it may point to the advisability of removing the periosteum in the 
effort to excise the area of the tract. 


The second point has to do with the foramen emeum. This, although it 
gives the situation on the surface of the spot from which the thyroid growth 
arose at one time, is not really the remnant of that spot at all. In the third 
month certain posterolateral growths form the hinder part of the tongue. It 
is not necessary to enter into an account of these, and it is sufficient to say 
that, grou’ing oir to and o^■er the corresponding aspect of the tongue, they 
meet in the middle line behind, and extend outwards and forwards on eacli 


side from this. The angle of their divergence makes the foramen caecum, the 
angle being situated oA'er the site of the thyroid growth. The two parts, 
meeting just behind this, fuse together, but in doing so they enclose a space 
deeply between them. A section made hoiizontally through the tongue in an 
embryo of 35 mm. is giA'en in Fig. 334, showing the meeting of these two 
portions of the tongue over a ca\ ity. from the floor of which, but at a lower 
level tlian that of the section, the epithelial projection that marks the old 
thyroid tract is to be found ; the cavity is evidently a secondary one, superficial 
to the old surface, and is lined by epithelium of the surface. This cavitv 
appears to dwindle in size quickly ; it is a small recess in a specimen about 
• , mm,, witii Its lining membrane reduced to a double layer of cells and 

th-i? tbJ"^^' impossible, however, 

lat the caMt>. like others made by enclosure, mav persist. Certainly a 

c epiession some ni. or more in depth can be found er-erv now and then 
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below the foramen cfecum, and it was probably an extensive persistence 
of this eavity, extending baek on caeh side towards the lateral epiglottic 
regions, that Heister described in 1750 as a new system of ‘salivary ducts’. 
If the cavity persists, it opens on the surface at the foramen cteeiun, and 
thus the thyroid tract, running from its floor, comes to ‘open’ indireetlv 
at this foramen. If persisting and closed, on the other hand, it will be 
superficially separated from the mucous membrane only by a thin layer of 
submucous tissue. 

It has seemed to me quite possible that this maj'^ be the origin of some 
of the so-called tlwroglossal cj^sts placed superficially on the hinder part of 



\ 


epiglof 


Fig. 334. — Horizontal section through upper and back part of the tongaeof an einbrjo o 
35 mm., to show the secondary cavity (a) enclosed by the meeting of the posterior tongue- 
growths in the middle line. 


the tongue ; if this were isroved to be so, they would be vestigial retention 
cj’’sts with no thj'roid or thjwoglossal character, unless indeed there v ere 
concomitant activity in a th 3 ’’roglossal stalk-remnant attached^ to the oner 
wall of the cyst. Case 10 of this series seems possiblj'^ a vestigial retention 

cj'st of such a sort. • f ts 

Summing up from a clinical or pathological point of view the main ac 

dealt with in this account, we maj"^ saj"" that : — 

1. The thj’i'oglossal remnants above the hyoid are few, and i presen 
are usualh^ either near the foramen or near the hjmid. 

2. Below the hjmid the tract is jiresent completely in manj case , 
incompletely, i.e., potentially, in others. 
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3. The complete infrahyoid tract extends from the hyoid, usually folded 
up behind it from below* to the thyroid gland, cither centrally or on 
one side. 

f. The incomplete tract has pofcniiallij exactly the same line ; it is the 
tract simply broken up, and its parts remain in siln. 

5. Any of these remnants may take on further development, especially 
perhaps if a condition of relative hypothyroidism exists. 

6. It is possible that some ceils of the tract may be separated off and 
lodged below the level of the gland ; if this is so, these cells may also be liable 
to take on further development. It may be pointed out here that certain 
continental embryologists, some thirty to forty years ago. maintained that 
the median fistulie, etc., found low down in the neck, arose from remnants of 
the precen'ieal sinus, a view strong!}’ supported by Kanthack in this country. 
This view would not recei\'e extensive support from embryologists to-day, 
and may be passed by. 

7. 'Cysts lying superficially below and behind the foramen creeum may 
have a possible origin from a space included between the two halves of the 
developing hinder pai-t of the tongue, and not necessarily be connected at all 
noth the thyroglossal tract. 

It may be added, final!}’, that any appearance of a potential ‘duct’, 
judging from the arrangement of cells, seems to be confined to the suprahyoid 
portion. The lower stem, although it apirears to be but a separated part of 
the ‘duct’, does not show a tendency to arrange its cells in a similar wa}’. 
AVlien it enlarges it proliferates like the lower structures, and, when broken, 
the separated cell groups may be presumed to have the same tendency. Hence 
it seems to me that such a thing as a dilated duct, or fistula from such a 
remnant — if it occurs at all — would be above the hyoid, but that in most 
cases, those which occur below the hyoid, the first formation would be 
in the shape of a thyroid growth with development of the usual thyroid 
cysts or vesicles, and an}' secondary fistula would open into such a cyst. 
Though the possibility of the other formation cannot be denied, these 
appear to be the rational inferences from what I have observed of the 
development, and my small e.xperience of the pathological conditions seems, 
so far as it goes, to support this view. [J. E. F.] 


CLINICAL CONSIDERATIONS. 

Tile unsatisfactory results of operations perfonned on the cysts and 
istulnc of the thyroglossal tract arc well known. Some of the factors 
cmhng to these results are discussed above, especiall}' the anatomical 
ic ations of the tlm-oglossal tract to the hyoid bone. The increased 
c ischarge from the fistula; which occurs during the ingestion of food raises 
^'hether the thyroid gland and its congeners become 
1 . ^ ^ process of digestion. Only eleven cases are described 

for J of the points which have been discussed, it is 

cstil'?L, =^11 been personallv in- 
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FISTUL;®. 

Case 1 (Figs. 335 and 330). — woman, age 28, was admitted witii a small trans- 
lucent nodule in the neck, exuding a thin serous fluid. She states this secretion tos 
increased during mastication. According to her account, it had existed about six 
years, during which time it had occasionally ceased discharging. A swellins then 

appeared. This hurst, and the inunediate discharge 
Avas a thick, yelloxv fluid. On puncturing for 
injection purposes a honey-like fluid escaped. 

Oper.ation. — A transverse incision xvas made, 
and the sinus, Avhich ended ahox'e in a fibrous cord, 
was dissected out from the deep tissues betAveen 
tl'.e hyoid bone and thjToid cartilage, and the 
Avound closed. Healing AA'as dela 3 'ed, but six 
months later there had been no return, k slight 
keloid AA'as present. 



Flo. 335 . — Case I. Photograph 
of sinus. 


Microscopic Ex.-amix.\- 
Tiox. — An open tract runs 
along the length of this 
specimen, lined bj' A'erj' 
A'ascular and thick granula- 
tion tissue. No epithelial 
lining cells are to be seen 
anj'Avliere. A fairlj' thick 
mass of thjToid tissue, Avith 
AA'ell-deA'eloped A'esicles, ex- 
tends along the AA'hoIe length 
of the tract, but onlj" along 
one side of it (? AA'hich side). 
EA'ei'A' stage of formation of 
the A’esicles is to be found 
in the sections of this aspect 
of the tract. 



Fig. 33G.— Case 1. Rndiogrnpli showing pear-slinped 
bead of bismutli paste. 


sinus Avas first noticed 
At times a sivellmg 

otherAvise there Avas no 
txiexi xxe iiuu pinit ^ stlCKV 

except from a thin l.v 


Case 2 (Fig. 337). — Occurred in a boA' aged 7. The 
AA'hen he aa'Rs 18 montlis old, and has since remained stationary 
appeared, and then he had pain during mastication, 
incoiiA'enience 


A'elloAV fluid. The sinus Avas present in the mid-line of the nec ', s 

alpable as a hmi c 

bv means of a large bone synnije. 


cicatrices. It moA'cd on deglutition, and Aias palpable as a firm cord att. 


the hyoid bone. 

B I.P.P.’ AA-as introduced into the sinus u.. . - j:,,„rnm. 

tOAvards the hyoid bone in the radiogram. 


The opaque material is seen passing up 
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Oper vtion- The sinus was found to end in a fibrous cord wliich passed into the 

median raphe above the hyoid bone. Three months later the sinus was still present, 
but the discharge less copious ; a keloid had developed. 

•Microscopic Ex vminatiok. — Sections taken throughout the growth show 
that* it consists mainlv of thick fibrous tissue, arranged in bundles, 'i Pockets 
and strata of somewhat embrs-onic-looking tissue lie between and among these 
bundles, and in these occur clumps of large and darkly-staining cells, which here and 
there form small cysts or groups of two or three cysts : in some instances there 
seems to be colloid in such. The 
large cells in the pockets seem to 
have a tendency to arrange them- 
selves circularly, and the appear- 
ances are reminiscent of embiy-onic 
tluToid formation. Xo duet or 
surface is to be found in the 
specimen. 

Case 3 . — This was a girl of 4. 
and the ulcer first appeared a few 
montlis after birth. There was 
constant discharge, except on the 
rare occasions when it healed over, 
only to break domi again. Several 
attempts had been made to deal 
nith it. 

Oper.\tiox. — A similar opera- 
tion was performed to that of 
Case 1. The wound, howei'er, 
broke down ; four months later 
the discharge was as copious as 
ever, and a slight keloid was 
present. 

Microscopic Ex.uiixatiox. — 

The specimen is rather fragment- 
ary, but there seems to be a cavity 
or duct -n-ithin it, with walls of 
granulation tissue, but shmving in places an epithelial lining. This is of single cells 
in part, but becomes stratified in other parts, and has the appearance of invading 
the underlying tissue, ha\-ing in fact a suggestion of malignancy here and there. 
The surrounding tissue is composed of bundles of fibrous appearance. Xo struc- 
tures that can be recognized as probably tbjToid in nature can be found in the 
inten-als between the bundles, where there are small masses of darkly-staining cells 
of somewhat embiyonic sort ; these masses appear to be continuous'in places rvitli 
the epithelial lining of the sinus. A few muscle bundles are present. 



CYSTS. 

•• ^ woman, age 29. The sivcHing of the neck which had 

existed for some time had lately increased in size, and become tender, interfering 
soniewliat mth mastication. “ 

crease "^''^rse incision was made along the line of the natural 

forehemie!f resembled pus; some was eXeS 

vas r u and found to contain iodine. The whole of the evst uafi 

-ure. tS ll" 

ti^suJ^round" wlnt^n^rha^ granulation 

unu nliat ma% have been a sinus or caxaty ; outside this are bands and 
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bundles of fibrous tissue, ■with material of embryonic type between the bundles. A 
tendency to formation of thyroid structures is found here, with some groups of 

definite and fair-sized 
vesicles. 

Case 5 (Figs. 339 
and 340). — A girl, age 
12, was admitted on 
account of a swelling in 
the neck that somewhat 
obscured the hyoid 
bone. It was tender 
and rapidly increasing 
in size. The cyst was 
aspirated preliminary to 
the injection of collar- 
gol. This had for its 
purpose the demonstra- 
tion of the cj’st’s e.xtent 
radiographically, and 
the destruction of any 
bacteria present. The 
contents ■were like pus. 
Unfortunately the swab 
taken was lost, and no 
bacteriological report 
was obtained. Chemical analysis showed the absence of iodine. After the injection 
she became faint, and operation was delayed until next morning. 

Operation. — A transverse incision was made along the natural crease of the 
neck. AH the tissues were found to be sooty black in colour. Extreme difficulty wa.s 
experienced in dissecting the 
cyst from behind the hyoid 
bone. A subcuticular suture 
completed the operation. The 
followdng day a black discolora- 
tion -svas apparent in the neck. 

Later a temperature of 101° 
developed, and a few days 
afterwards the wound broke 
down, gaping one inch. The 
pigmentation had spread over 
the adjacent part of the face, 
and 5 c,c. of antistreptococcal 
vaccine were injected. A ■\veek 
later it was beginning to fade, 
but the ■^vound was unhealthy^ 
and its surroundings were 
brawnjf. At the end of six 
weeks the wound had almost 
healed, but the tissues in the 
vicinity' were still indurated. 

Four months after operation 

there had been no return, and . . „„„i. 

the scar, although adherent to 339. — Case 5. Showing prominence m 




Fig. 338 . — Case 4. Note prominence in neck due to cyst. 


deep structures, tvas surprisingly' 

inconspicuous, being situated in the natural crease of the neck. 


The pigmentatio’' 


disappeared about the third week. mieeliom 

Microscopic Exaxiination. — Mainly' a mass of fibrous tissue, "* 'H. 
of large cells with darkly'-staining nuclei bettvecn the fibrous bundles. - o 
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to vesiculiir formation is to be seen in these cell-gronps for tlie most j)art. Init sueh 
is to be found, liowever, here and there near tlic walls of a cavity occupying one 
side of the specimen. Tliis 
ca^•itv is irregular, with ragged 
walls of apparently necrotic 
tissue, surrounded by much in- 
filtrated substance. There is no 
sign of brorvn injection in tliis 
ca^^ty, but this is to be found 
in a couple of recesses — whose 
connection ivith the larger cav- 
ity was not discovered — and 
the walls of these recesses are 
composed of fibrous tissue wtb- 
out any signs of small-cell 
infiltration. 

Case G . — A girl of 14 had 
a cyst in the middle line of the 
neck adherent above to the 
hyoid bone. It was causing 
some disfigurement, and had 
recently increased in size. 

OpER.vTiON. — .A. vertical in- 
cision was made, and the cyst 
removed. It was adherent 
below to the thjToid gland. 

One month later there was a 
recurrence. A long red scar was ^^■sible, which it would be difficult to hide by any 

means, natural or artificial. 

Case 7. — A girl of C had a tumour 
in the usual position. 

OrER.vno.v. — The cyst was removed 
through a transverse incision. It recurred 
within three weeks. 

Case 8 {Figs. 341 and .342).— A man, 
age 28. He complained that the swelling 
in the neck was increasing in size. It 
interfered -aith deglutition, slipping up 
behind his collar during the act of swallow- 
ing. He had ’neurasthenia' one year ago. 




D?; excised. Xote 

colloid amont; the blood. A, Colloid - 
B, Blood. {Xatural she.) * 

t tlu time of the operation there was no sign of exophthalmic goitre. 







Fic. 340 .- — Case 5. filled with collarpol. 
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Oi'ERATiON. — Under local anaisthesia a transverse incision was made over the 
lowest part of the tumour, so that the subsequent scar should be out of sight. The 

tumour was connected with the 
hyoid bone by a thin fibrous band, 
and to the isthmus of the thyroid 
gland by a broader band of a 
similar nature. It was easily re- 
moved, and a subcuticular suture 
finished the operation. The cyst 
when cut across was found to con- 
sist of a firm capsule containing a 
mixture of translucent colloid and 
blood. The blood probably resulted 
from pressure by the collar, and 
may explain its rapid increase. 
Chemical examination demonstra- 
ted the presence of iodine. Two 
months later the scar was ^barely 
visible, and there was no ■recur- 
rence of the cyst. 

Case 0 (Fig. 313).— A boy. 
age 2. A small superficial cyst 
was ^present between the thyroid 
cartilage and hyoid bone. It was 
noticed three months ago. 

Oper-vtion. — A transverse in- 
cision was made and the cyst 
removed. It was adherent above 
to the thjToid cartilage. There 

Fig. 343 . — Case 9. Observe cyst in neck. 



was no return in three months, and 
no keloid had developed. 

Case 10 (Fig. 34-t).— A wasted 
baby of 5 weeks was admitted on 
account of difficulty in swallowing. 

In hospital he had several attacks 
of dyspnoea, one of which ended 
fatally five days after admission. 

POST-MORTEJI Ex.\JIIX.4TION. 

A cyst was found at the foramen 
emeum of the tongue. There was 
some oedema of the glottis, and one 
lung was in a condition of indurated 
pneumonia. 

Alicnoscoric Ex.awixatiox. — 

One sagittal section through the 
back of the tongue, epiglottis, and 
part of the larynx. A large cyst in 
the hinder part of the tongue. It 
has an epithelial lining, for the most 
part of single cells, but occasionally 
this kind is replaced by flattened 
cells in two or more layers ; in one 
or two places an appearance of 
several layers, but this may be due 
to obliquity of section. No colloid or 



Fig. 344.— Case 10. Tonp.e 

Poi!t-niortcm specimen. {.\a/i'rfl 


sljowing cy^t- 
I size.) 


other contents 


of the cyst arc 


to be found, a 
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fluid ha-\-inc probably escaped after hardening. .-V loose, thin, fibrous wall surrounds 
the evst. 'This is compressed on its upper surface, as is also the submucous layer 
here, so that the cyst is only separated from the surface by a very thin wall. 
Groups of glands lie in front of the cyst, below the submucous layer, but none is 
to be found between it and the surface. Xo thyroid formation, or prolongation of 
cells from it in a downward direction, is to be seen, but the section is probably 
not a median one. 

ADENOMA. 

Case 11. — A child of 11 months had a sm.all swelling in the neck, about Ibe level 
of the hyoid bone, which was increasing in size. There were no symptoms. 

OpEn.vTiox. — A transverse incision exposed two small pea-like bodies S mm. in 
diameter, resting on the mylohyoid just aI)ove the hyoid bone, one on each side of 
the raphe. In remo\-ing the first a relatively large arterj- was cut, and it was 
decided to leave the second one, lest it should prove to be the only functioning 
tluToid. On section the excised tumour proved to be solid : its character was 
determined by microscopic examination. Subsequent progress uneventful. 

Microscopic.vi. Ex.v.mix.vtjox.— -A typical adenoma was found. 

DIFFERENTIAL DIAGNOSIS. 

The position of these cysts and fistiilae and their movement on sv.-allow- 
ing are so definite tliat their diagnosis is comparatively easy. The following 
conditions, however, give rise to some confusion : — 

1. Suprahyoid lymph-glands situated on the mylohyoid, as seen in the 
pea-like bodies of Case 11 ; especially if these suppurate or become tuber- 
culous. 

2. Sequestration dermoids have been reported here, as elsewhere, in the 
mid-line of the body. 

3. The infrahyoid bursa. Tliis is rarely the seat of pathological processes. 


OPERATIVE RESULTS. 

Undoubtedly, incomplete removal is the most common cause of failure, 
but the inexact knowledge of the thyroglossal tract and its relationship to the 
hyoid bone account for some of the poor results of operation. It has been 
observed behind, in front, and in some cases passing through a foramen in the 
bone, and many cases are recorded where a cure was effected only after 
resection of the middle portion of the bone. This led to the supposition that 
the tract originally passed deep to the hyoid bone in its course from the tongue 
to the neck. From embryological findings this is not possible. Fig. 837 
shows the sinus to be running upwards to the anterior surface of the hvoicl 
bone. Resection of part of this bone need not therefore be a routine procedure, 
it being possible to dissect it out from behind the hyoid bone as was done in 
Crt-vc 3. .Another reason for unsatisfactory results is that the fistulai always 
become infected, and frequently attention is first drawn to the cysts when 
suppuration sets in, and they become tender. .Again, cells of an embryonic 
ciaracter, but of varying types, are met with lining the evsts or fistulie 
mlenomata being rarely met with. The nature of the cell-lining mav possiblv 
n nonce the result. Columnar-ciliated and squamous cells are all found 
< Id are probably sequestrated from the buccal cavity. The impression mven 
nicioscoinc examination of these cases points to the general existence of 
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rudimentaiy thyroid structure lying embedded in fibrous tissue tending to 
form vesicles bj" the cavities running together (J. E. F.). This woulcf Ijc 
instrumental in the causation of recurrences. It is curious that, in spite of 
the situation of the epithelium, and the number of cases recorded, ve have 
been unable to find in the literature an example of carcinoma arising in the 
tract. The type of cell found ^vould be of interest. 

At operation a horizontal incision in the line of the natural crease of 
the skin of the neck should be adopted -whenever loossible. By this means 
the resulting scar is practically hidden, and as the operation — especially in 
females — ^is often done for cosmetic reasons, this is of real importance. This 
becomes very' obvious when Case 5 is comtJared with Case 6. 

There is no record of the emplojunent of X rays in the treatment of these 
cases, but it is suggested that a suitable dose before and after operation 
might prevent recurrence by killijig off any bacteria, and irossibly inhibiting the 
growth of the cells. 

THE SECRETION OF THE THYROID GLAND. 

In Case 1 it was seen that the dischai’ge from the sinus was increased 
during the active period of digestion ; this fact had already been noted by 
several observers. Thus Spencer- states that “ if the cyst is simply punctured, 
or incompletely'- remo\'ed. a sinus jJersists, which discharges mucus as the 
patient swallows, although there is no connection with the mouth or pharynx 
The explanation is still to seek ; it may be simply mechanical, or of great 
significance. The acts of mastication and deglutition may cause the expression 
of a larger amount of fluid already'- contained in the simis, or it may point 
to the possibility'^ that the sinus is itself a secreting organ, functioning in 
sympathy with the other organs concerned in digestion. 

An attempt was made to find a simple method of testing for the presence 
of iodine in the contents of the cy'sts on the lines laid down by' Andrew Hunter.’ 
The principle involved was the conversion of all iodine in organic combination 
into iodate by' incinerating with an alkaline fusion mixture. Free iodine -ivas 
liberated from the iodate by' the addition of excess hy'drochloric acid and 
potassium iodide, and its presence shown by' the blue colour with starch. The 
reactions are : — 

1. NaIO„ -1- HCl = HIO,: 4- NaCl 

2. HI0/+ SKI + 5HC1 = 5KC1 A 3H,0 + 3l 

A fusion mixture of potassium and sodium carbonates and jiotassunn 
nitrate was prejrared. The contents of the cy'st were evaporated and poMdeiec . 
One grm. of the powder was mixed with 20 grm. fusion mixture and p acej 
in a nickel crucible, when the whole was heated strongly'. At first it chaiici, 
then ignited, finally' turning white. The a'esidue was lixiviated vith na ci , 
enough 10 per cent hy'drochloric acid was added to neutralize the cai lona cs 
and leave an acid solution, and with it 1 c.c. of 10 per cent potassium io( it c- 
A drop of 10 per cent starch was added, a blue colour indicating the 
of iodine. A quantitative estimation carried out exactly' as desciiae > 
A. Hunter would have given better information, as control experiments s 
the presence of iodine in other tissues. McCarrison^ has found iodine in ni 
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tissues, but whereas it never exceeds 0-001 per cent elsewhere, its minimum 
in the healthy thyroid is 0-01 per cent. No other tissue can fix iodine m 
organic combination. 

The staining reaction of the contents of the cysts and the naked-eye 
appearance of the cyst in Case S point to their containing thyroid secretion. 
McCarrison has shown that “ the staining capacity of the colloid ^•aries with 
the phase of activity of the gland. Fresh secretion stains feebly, old collections 
readilv. ^-arying in direct proportion to its iodine content ". 

The intimate association of the thyroid gland with the digestive tract 
is well known. X. most important observation is that of Kendall i"* “ The 
administration of thyroid hormone appears to have no direct action on the 
pulse. If amino-acid's are injected simultaneously, the pulse-rate is enormously 
affected, and even death may result from the \'cry great metabolism going 
on in the animal. It ajopears very probable that the thyroid s liormone 
manifests its activity in some way with amino-acids ", i.e.. with protein 


ingestion. 

Diseased conditions of the intestines are reflected in pathological changes 
in the thyroid, and vice versa. Thus McCarrison states : “ Intestinal stasis 
may be due primarily to subthyroidism, and this is especially the case wiiere 
the thyroid defect is congenital or acquired in early life. If due to other 
causes, the stasis, once established, may lead to subthyroidism by the action 
of the gland on the production of bacterial growth in the static bowel, or the 
abnormal process of digestion may interfere with the efficient elaboration 
of the thyroid secretion, thus reducing the physiological activity. Thus a 
vicious circle is set up The same author has shown that it is affections 
of the upper intestinal tract which are responsible for pathological changes 
in the thyroid. " A condition of Inqro-aeidity of the gastric contents is the 
rule in exophthalmic goitre, and this is, in itself, favourable to the infection 
of the upper part of the alimentary tract by micro-organisms of disease. The 
frequency with which such disorders of the tract precede the onset of Gra-ves' 
disease is becoming increasingly evident. Dilatation of the stomach is 
frequent, as is an onset with vomiting and diarrhoea “. Simple goitre has 
been proved fairly conclusively to be due to faical contamination of food or 
water (McCarrison). 


The successful use of intestinal antiseptics was suggested to ^IcCarrison 
by the fact that in certain animals (e.g., amphioxus) the thyroid is comiected 
nith the upper end of the intestinal canal by a duct, and probablv exercises 
a destructive action on bacteria entering the tube ”. It is an undoubted 
tact that tlnToid medication by the mouth is much more satisfactorv than 
that of any of the other ductless glands. 

Cailson. Dooks, and Mclvie find that the exhibition of toxic doses of 
thyroid substance in animals causes gastro-enteritis and diarrhoea. 

It has been shown that parathyroids also jday a part in digestion, in that 
t icy neutralize guanidine, a substance formed during purin metabolism.® If 
uqcetcd m large doses, guanidine is capable of causing the nervous svndrome- 
complcx of tetany in normal animals. The serum of dogs from which the 
jrmd has been removed acts upon the muscles of the frog similarlv to weak 

SOlllrinilC rvi ~ 
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An interesting observation is that “ in exophthalraie goitre, where tlie 
gland is greatly stimulated, the aetivity of the sali^’aly glands is iisuallv 
inereased, and salivation may be paroxysmal ■i 

Giordana and Caylor are uncertain whether or not the involution 
changes following ligation of the thyroid vessels in exophthalmic goitre are 
attributable to the lessened blood-supply or to the division of the sympathetic 
nein’'es accompanying these r^essels. 

The main points arising out of these facts give rise to the suggestion that 
possibly both the sinus and the main thyroid have an innervation identical 
with that of the salivary glands, the whole acting in sympathy. If this 
should prove true, new paths for research are opened up in the consideration 
of the treatment, medical and surgical, of affections of the thyroid, e.£j., 
exoplithalmic goitre. Different foodstuffs may have different effects on the 
tlyu’oid, as Pardo'v'^ has shown in the case of tire sali'varj' glands. Instead 
of ligaturing arteries, attention may possibly be more usefully paid to the 
peri-arterial nerve jrlexus. 


SUMMARY. 

1. Division of the hyoid is rarely necessary if the dissection is carried up 
well behind the bone. 

2. A horizontal incision, if possible, along a natural crease of the neck 
gives the best results as regards the subsequent scar. 

3. A suggestion is put forward that the thyroglossal fistula is in direct 
anatomical relation with the thyroid gland, and that, pari passu with tliat of 
the salivary glands, its activit}'- is increased during digestion. 

I'lianks are due to the honorary surgeons of the General Infirmurj' at 
Leeds for permission to use their cases. For the radiograms I am indebted 
to the X-rav departmeirt at Leeds, and for Figs. 312 and 341 to liliss R. 
jM. Wright. ' [A. P- P-] 
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THYROGLOSSAL CYSTS AND FISTULIE. 


By HA^riLTOX BAILEY, London*. 

The gifts of embryology to surgery are manifold. Tlie thyroglossal traet. not 
the least of these, -was eertainly one of the first to be generally appreciated. 

For this ]3aper it was considered advisable to adhere strictly to the surgical 
aspects of thyroglossal cysts and fistula?, and 117 cases have been collected 
from the records of the London Hospital for this jjurpose. Whilst in hospital 
surgical practice thyroglossal cysts are frequently encountered, the actual 
incidence in the general population is probably exceedingly small, for in 
86,000 consecutive patients examined in the ^layo Clinic only .81 cases of 
tlnToglossal cysts -vvei-e found (Sistrunk). Li common witli affections of the 
thyroid gland, thyroglossal cysts and 
fistula? are commoner in women. Tims, , 

of the 117 cases reviewed. 75 occurred M Ij (llvA 

in females. 'l, " \\\\? 


THYROGLOSSAL CYSTS. 

GENERAL DIAGNOSIS. 'Ml i / 

The diagnosis of thyroglossal cyst / 

is usually simple. Certain difficulties 

are met with from time to time; the * j 

chief of these results from a peculiar J L 

liability of these cysts to infection. jlr 

If a thyroglossal cyst comes under j I /•) 

observation for the first time when \ \ / / 1 

thus complicated, its true natui'e is \ \ / / 

easily overlooked, and a diagnosis of \ \ / / 

some inflammatory condition is made, \ ' 

notably an abscess ‘ en bouton de \ 

chemise’ connected with a tuberculous 
pietracheal gland. Less frequently. 

''hen fluctuation cannot be obtained Fig. SrS.—.Acute inflammation in a thvro 

I>rotr«dii,» the ton.nTc ,„,l fiii, “P'rarfs on fujiv 



580 THE BEITISH JOURNAL OF SURGERY 

5 per cent of tliyroglossal cj^sts arc translucent, no imjjortance can be 
attached to a negative result. 

Lastl}% a diagnosis of th 3 '-roglossal cj^st is never complete without definitely 
determining the jiresence of a thju-oid gland in its normal position, for an 
ectopic thyroid has probably many times been unwittingly removed. Not 
infrequently this thjwoid is the only thyroid, for, as Spencer^ states, “Tlic 
jjersistence of thyroid tissue in the course of the thyroglossal tract stands 
as an inverse relationship to the normal development of the normal thyroid 
gland 



As a dresser, I assisted in the out-patient clinic to remove a small unip 
from the mid-line of a child’s neck just below the hyoid bone. The histo ogica 
report was normal thyroid. The girl is now attending hospital with my.Na’c eiua. 
Cases of this kind simulating thywoglossal cy'^sts ha^’e been reported. 

Sites of the Cyst. — In 92 cases the site was recorded [see Fig. 346)- 

THE ESPECIAL CLINICAL FEATURES OF THYROGLOSSAL CYSTS 
IN VARIOUS SITUATIONS. 

1. At the Base of the Tongue beneath the Foramen Caecum. This 
the most infrequent site for a thywoglossal cyst to develop, and 
this series but a solitary example diagnosed and treated. It occuirct 
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infant of 10 weeks. The records of the London Hospital Pathological Institute 
afford two further instances, both of which 
were seen at necropsies upon young sub- 
jects. Rare as this situation is for a 
thyroglossal cyst, it is the situation par 
excellence for an ectopic thyroid. 

2. In the Floor of the Mouth. — 

{Fig. 347). 

a. 3Iany ‘ lingual clerinoids ^ arc 
almost certainly squamous-lined thyro- 
glossal cysts ; at the present time there 
seems to be very little dissension upon 
this point. The sebaceous material within 
the cyst gives the swelling that yellow 
hue by which it is so readily recognized. 

In common with all other thyroglossal 
cysts the lingual dermoid is liable to 
attacks of acute inflammation. 



Case 1. — A boy of 9 was admitted to 
the London Hospital with considerable 


Fig. 347. — Siiblingiml domioid. .\n 
extension of the cyst enn be felt benentli 
the ebin. {Mr. Hiiyh LeU's cast.) 



dyspnQ?a and extensive oedema 
of the tongue. Temperature 
103’. Tltc caxity of the mouth 
was entirely obliterated by a 
cystic swelling protruding from 
beneath the a-dematous tongue. 
There was considerable swelling 
beneath the chin. The cyst was 
incised, and a large quantiy of 
material ‘ like curds' was evacu- 
ated. Three weeks later the 
cyst was excised through the 
floor of the mouth ; the cavity 
was packed. 

b. Relationship to Ranulci. 
— ‘Ranula’ is a conglomerate 
term which still embraces 
several distinct conditions. 
With the advent of exact 
patholog}-. one by one vari- 
ous clinical entities have been 
recognized and withdrawn 
from the umbrage of ranula, 
a term wliich Hippocrates 
applied to a cystic swelling 
in the floor of the mouth. 


liL-o^c 1 , owing, it is believed, to the 

hkcncss such a swelling bore to the belly of a little fro<^. 
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At tlie present time it ^^•oulc^ seem desirable to reserve the term ‘ramila’ 
for a cystic degeneration of the sublingual gland or the gland of Blaiidin 
and Xuhn. Such cysts of salivary glandular origin, when they have attained 
coirsiderable dimensions, may extend under the frasmim lingua; to the ojjposite 
side, but the bulk of the swelling is alwaj's manifestly unilateral. Some trulv 
median ranula; and many so-called ‘ deep ranulae ’ (i.e., those with an exten- 
sion beneath the symphysis menti) are in reality the mucous variety of 
thyroglossal cyst. Von Fleischmann, recognizing that this type of case was 
unlike an ordinarj' ranula, attributed the condition to an enlargement of a 
bursa between the two geniohyoglossi muscles. Later investigation sliowed 
that there was no anatomical or irathological evidence of such a bursa. 


3. Suprahyoid.— A tliyro- 
glossal cyst situated imme- 
diately above the hyoid (Fi^. 
348) presents no peeiiliar 
differential difficulties. 

4. Subhyoid.— This is tlie 
commonest site for a thyro- 
glossal cyst (Fig. 349). 'When 
the jratient swallows, some- 
times the cyst disappears 
beneath the hyoid bone and 
remains temporarily liidden 
there. 

A case of this kind was 
recently observed in a girl 
of 23. By asking the patient 
to open her mouth and 
fully extend the head, it 
was found that the cyst, 
which was the size of a wal- 
nut, became evident. Vhen 
a normal attitude was again 
adopted and the patient swal- 
lorved, the cyst disapjrcarcd 
from view with an audible 
‘click’. 

IVith regard to differential diagnosis, there appears to be 's ci.' dt c 
anatomical or pathological evidence of the existence of a subliyoic 
There is no case of an enlarged subhyoid bursa in the records of t le^ om o 
Hospital. Such a condition is probably as my’thical as Fleischmann s nirs. 



Fig. 349. — SiiWiyoid tliyroglossal cyst. Present since 
early cliildliood, it lias lately grown larger. (Jlr, IVaiton's 
cose.) 


5. At the Level of the Thyroid Cartilages.— It is often ” 

swelling cannot be a thyroglossal cyst unless it is strictly in t ^Pvioid 

The exception to this rule is the cyst in relationship to the ala o le - 
cartilage. The thyroid cartilage, shaped like the prow of a ship, m , 

of its development sweeps to one side (usually the left) the Ib.vi ^ 
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tract. Thus the levator glandiil.-c thyroide:c in dissecting-room sul)jcets is 
usually found on the left side of the thyroid cartilage; we may there- 
fore expect a thyroglossal cyst at this level usually to he situated on the 
left side, and this is so (Fis. 330),. Of the 23 eases 
belonging to this group it is recorded that the cyst 
was on the right side of the middle line in C and on 
the left in 9. This deviation often makes the differ- 
ential diagnosis between an inflamed thyroglossal eyst 
and a tuberculous gland the more dinicult. 

6. At the Level of the Cricoid Cartilages. — .Vt 

this level a thyroglossal cyst tends to assume the middle 
line once more, but it is not very unusual to observe 
some slight departure from the median plane. 

It is here that differential dia- 
gnosis has particularly to be made 
from a solitary thyroid adenoma, 
and the nearer the cyst is to the 
isthmus of the tlu-roid. the more 
difficult does this differential diagnosis 
become. 


Fig. 350. 


> 


A 



7. In the Suprasternal Fossae. — 

The thyroglossal tract can A'ery occa- 
sionally be traced downwards far below 
the limits of the thyroid isthmus. 

It is therefore submitted that some 
of the • dermoids’ situated in the 
suprasternal fossa may hai'e their 
origin in the thyroglossal tract. 

Such a hypothesis is strengthened 
by the fact that the lining epi- 
thelium of the cysts remo\'ed 
from Burn's space is occasion- 
ally columnar. The possibility 
that these are thymic duct 
remnants cannot be denied. A 
eyst in this situation is difficult 
to examine, but is usually thrown 
into ju'ominence by fullv extend- 
ing the neck (Fig. . 351 ). 

n.vi;''' diagnosis of the cyst in this situation in an adult rests 

1 1 '■‘^trosternal goitre, whilst in a child an enlarged thvmus 

si\ouicl receive consideration. 

So,n^'dTseon'^o°r?°S''L!;fn.t^ childhood has had a lump in tlie neck. 

"Lbed frmn Bm “ 'siz^ln^^ paiZf ’’The cv^’^i^I 

- the superior a^plcTr;BL"t^Lr«^ 

IISTOLOGIC.M, REPonT.-Inflamed cyst, lined by columnar epithelium. 


T ■ suprasternal notclt. 

It IS uimcult to feel, and cannot be seen imle«^ the 
patient fully extends his neck. {Mr. IlusscU 
f/oirarcTa case.) 
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AGE OF FIRST APPEARANCE. 

In contradistinction to branchial cysts^, -which most frequently ajijicar 
in early adult life, thyroglossal cysts are commonly met with in babies, and, as 
Fig. 352 shows, the majority of tiie cases reviewed occurred in infants, or 
the history of the trouble dated back to very tender years. In spite of tliis 
lact it will be noticed that 19 cases had no signs until after the twentietli 
year. 

To recapitulate : thyroglossal cysts sometimes, and branchial cysts 

generally, make their first appearance 
after the second decade of life. 

It is truly mysterious that these 
embryological remnants, after having 
slumbered in the neck for years— 
perhaps until the prime of life or 
e\-en later — should suddenly, or com- 
jraratively suddenly, burst into activ- 
ity and disclose their presence in 
the shape of a cj’-st. As far as I 
am aware, no e.xplanation has been 
recorded which accounts for the 
phenomenon. 

The case of thyroglossal cyst 
miglit be e.vplained by a patent thyro- 
glossal duct. If such a duct, open- 
ing into the mouth at the foramen 
crecum, became for some reason or 
another occluded, then a tluTOglossal 
cyst rrright be expected to result. 
Ne^■ertheless, such a theory postu- 
lates a patent thyn-oglossal duet open- 
ing into the mouths of a certain 
pei’centage of normal individuals, foi 
it would be unreasonable to supimsc 
that it always became oceludecl. 
The available evidence,^ such as it 
is, does not substantiate this ]n'o\iso. 
Furthermore, this theory entirely fails 
to explain the parallel case of branchial evst, which in the vast majorit\ o 
cases is quite uncomrected with the pharynx. 

The following explanation, which holds good foi’ both these cnihiu> 
logical remnants, is submitted : Tliyroglossal cy'sts and branchial 
not infrequently surrounded by lymphadenoid tissue. In common viti tic- 
neighbouring lynnphatic system, this from time to time become.s the sea 
of bacterial invasion. If this is so, then the lining epithelium is ha ? e o 
become involved, and reacts to the infection in just the same manuci as 
other epithelial surfaces (notably the nasal mucous membrane) bs pouiin_ 
forth secretion. 



Fig. 352. — Table showing age of appearance 
of tliyroglossal cysts or 1151111??. 
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«;ome evidence in favour of this tlieory is as follows u rr 

1 Four cases of thvroglossal cyst appearing in adolescent or adult li e 
c,mme.S -Sricsillitis or pho.yi.gilis /or M ,l,r p«„c,„ to, I romrr,, 
Mm, It. Several more gave a history of sore throats wlueh may or ma> 

t ?Sby admitted with an infected foot developed a thyroglossal cyst. 

"’”^3 ^ThcK ^'^overwhelming proof, both elinieal and liistologieal. to show 
that thvroglossal evsts are frequently the seat of innammat.on. h urthermore 
the wail of branchial cysts upon histological ex-ammation arc often found t 
be chronicallv inflamed. 


THYROGLOSSAL FISTULA. 

Ravmond JohnsoiF first pointed out that this is rarely if ever a congenital 
condition. Thp-oglossal fistula is the result of riij^ture of a thyroglossal cyst. 


Fig. 353. — True congenital 
thyroglossal fistula. The 
patient's father and mother 
notic«l this condition on the 
day of birth- Xo operation has 
at any time beeii perfonned. 
In the upper part of the scar is 
a fistula B. which pa««cs up- 
wards. and, associated with 
this, there is a small subhyoid 
thyroglossal cyst. There is also 
a fi*;tula D, passing downward.-? 
behind the monubriiun. The 
mten'cning portion between B 
and D is made up of thin scar 
tisme, and represents the pos- 
terior wall of that portion of 
the thyroglossal tract between 
the two ('sfula?. (Sir fluffh 
lUghi/'t! cafc.) 


Of the 31 cases of fistula included in this series there is only one 
which may be the exception to this now well-established rule. [.Since 
writing this another case of true congenital fistula has come under observa- 
tion (Fig. 353).] 

-.v;. Female, age IS months. Since birtli the mother noticed a tag of 

n m nf e • neck. Examination showed a small redundant 

!• P 01 skin hanging dou-n m the middle line ; on lifting this up. the orifice of a 




586 THE BRITISH JOURNAL OF SURGERY 


sinus was displayed. A probe could be passed into the sinus in an upward direction 
for y m. and downward for i in. There was no discharge at the time of this e\ani. 
mation. The sinus was dissected out. 


In the remaining 30 cases there is no question of the fistula being congenital ; 
it was acquired at various times during life between the third week and the 
thirt3^-first j^ear. Suppuration in a th5n’Oglossal cyst, fa'N'ouring as it does 
both spontaneous rupture and treatment by ineision, plays a large part in 
the production of the fistula. Nevertlieless, the commonest direct cause is 
some form of surgical intervention, for in 17 out of the 81 cases there was a 
clear history of tire discharge commencing after an operation upon the neck. 
The exact nature of tliis operation was not alwa3"s clear, and it includes both 
incision and excision of a th3U’Oglossal C3’^st, but in the large majorit3^ of cases 
it is quite evident that it was the latter. K3de® suggests that, in order to 

ascertain the extent of a tli3'ro- 
glossal fistula, tysol should be 



Fig. 354. — Seelig's specimen of a Uiyroglossnl 
fistula reconstructed in. wax from serial sections. 
Note the numerous lateral diverticula from the 
main channel. {Redrawn Jrom Seelig.) 


injected into the external orifice: 
if the tract is complete, the patient 
tastes this substance. So excep- 
tional is a complete . th3n’oglossa! 
tract opening on the one iiancl at 
the foramen caecum and on the 
other externa]l3^ that one wonders 
if this test lias ever given a jrosi- 
tive result. 

It would certainly he vcr>’ 
advantageous, especially in recur- 
rent eases, to be able to ascertain 
before operation the extent and 
ramifications of the fistula (Fif 
354 ). Doubtless, this information 
could often he obtained b3’' the 
injection of the tract with sodium 
bromide and subsequent radio- 
grapli 3 '', and it seems particidarl 3 
desirable tliat this method shmdd 


be tried in all cases. 

The amount of excretion discharged varies within wide limits. Sometimes 
it is continuous, and one male patient’s chief complaint rvas that his collars 
were sjroilt b3’’ it. At other times tire discharge is intermittent, and in sonic 
of the latter cases a C3^st rvas formed in the th3U'oglossal tract during the free 
interval. In uncomplicated cases when the excretion is copious Y.'l 

be thin and watery, but in the intermittent cases it ma3' be either ^ iscir i 
white of egg or opaque and pus-like from contained cholesterol. 

In fistula; of long standing which originated during infancy the o’* 
is situated in the neighbourhood of the cricoid cartilage, tending to be 
beloiv tlian aboi-e this structure. The scar surrounding these long-stam m„ 
fistula; ahva3"s has a iieculiar crescentic appearance, wliich is coin css 
due to the une^■en rates of growth of tlie th3U’og]ossal tract am 
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rest of the neck, causing tension at the point where the fistula pierces 

the integument, , . . , . ,• . i;i,„ 

From time to time cases are seen in which this peculiar seal, Ike ^ 

extinct volcano, alone is 
present. Fig. 353 shows 
such a scar in a middle-aged 
man who came to hospital 
for an injury to his wrist. 

There was no history of a 
discharge from the neck. The 
patient suggested the scar 
was a ‘birth mark’. 

The foregoing remarks 
are applied to external thyro- 
glossal fistula;, for in this 
somewhat extensive series 
there is no case of the fistula 
opening into the mouth at 
the foramen ca;cum. Freer* 
has observed an e.xaniple of 
the latter in which the dis- 
charge of a thyroglossa fistula 
into the postlingual space 
caused obstinate cough ; 
whilst Xew® has injected 
bismuth paste into such a 
sinus, demonstrating its ex- 
tent radiologicallv. 


lO 



Fig. 355. — A thyrojrlossal scar, without fistula. The 
patient came to liospitol witii an injuiA* to his ^VTi3t. 
(Mr. It'af/on^s case.) 


TREATMENT. 

The practical importance of this little subject is liable to be overlooked 
until we examine the results of removal of thrioglossal cysts and fistula;, 
ttithont the advantage of any special investigation by ‘following up’ cases, 
20 per cent of the total cases rer'iewed were pror-ed by the records to be 
recurrent. A proportion of these have been operated upon more than twice. 

It is necessary to make it perfectly clear that by ‘ recurrent ’ is understood 
both cases which were initially operated upon at the London Hospital and 
those which originally received similar treatment elsewhere. In view of the 
probable mutual exchange of failures amongst the hospitals, 26 per cent 
should represent a mean average. 

Two methods of treatment have given such unsatisfactoiy results that 
they have now been largely discarded : (1) The simple dissection of a evst. 
combined with proximal ligatui-e of its thyroglossal pedicle : and (2) Treatment 
of thiToglossal fistulas by means of scraping and cautery. 

H hen an operation for a thyroglossal cyst is undertaken, the goal in view 
IS to extirpate once and for all the cyst and ei'ery vestige of the tract. The 
'ci\ great majority of thyroglossal cysts are situated in some part of the 
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infrahyoid portion tract. The extirpation of this portion of the tract is 

comparatively easy ; tlicre 
is nothing to disturb the 
even tenor of the dissection 
as far as the hyoid bone. 
It is liere tliat trouble 
begins and the , conllictinfr 
views of leading anatomists’'^ 
upon the relationship of the 
traet to hyoid are forcibly 
impressed upon the opera- 
tor. Often it is here that the 
thyroglossal pediele, already 
considerably attenuated, 
seems to dwindle into mere 
shadow, and the disseetion 
has, jDerforce, to be ter- 
minated. The operation is 
sometimes considerably 
facilitated by simple divis- 
ion® of the hyoid bone, but 
even this step does not 
necessarily secure success. 

Sistrunk’s Operation. 
— Sistrunk," realizing the 
unsatisfactory result of many of these cases, has devised a technique which 
circum^'ents the difficulties encountered , 

in the hyoid region and eradicates the 
supra- as well as the infrahymid portion 
of the thyroglossal tract. 

The operation is usually^ carried out 
through a trans^'erse incision about the 
le^^el of the hymid bone [Fig. 356). The 
thywoglossal tract having been dissected 
as far as the body' of the liy'oid, tlie 
attachments of muscles in the immediate 
rucinity' of this structure are separated, 
and J in. of the centre of the bone is 
resected. Then, without attempting to 
isolate the duct, the tissues are ‘cored’ 
through until the foramen caecum is 

reached, allowing about in. on every f u 

side of the duct. In order that tlris procedure may' be carriet on i 


Flo. 3n0. — Sislrunk's operation. The centre of the body 
of the hyoid has been resected and the suprahyoid portion of 
the tract is in tlie course of being enucleated. (Itedrau'n 
from Sislrimk.) 



Fig. 357. — SiHrunk's operation. The 
suprahyoid portion of the tliyrcglo-.-.i 
tract is eradicated by ‘ coring out the 
tissues along tlie line A B. 


* 1. The thvroglossal tract passes through the body of the hyoid (I m^vsso • ■ ypfi 

2. The thvroglossal tract passes in front of the body of the hyoid ( ™ i- (),(. 

3. The hyoid bone develops in the course of, and interrupts the co i 
thyroglossal tract (Sir Arthur Keith). 
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necessaiy to know the exact course of the suprahyoid portion of the 
thyroglossal tract. If two intersecting lines are drawn, one liorizontal and 
one perpendicular to the superior border of the body of the hyoid bone, then 
the foramen crccum lies upwards and backwards from the hyoid at an angle of 
45°, and it is along this line that the dissection proceeds until the cavity of 
the mouth is reached (Fig. 357). The dissection now completed, the opening 
in the mouth is closed. Several sutures are used to draw the gcniohj'oglossi 
muscles together. The tissues around the cut ends of the hyoid bone are 
brought together with chromic gut sutures in such a manner as to approxi- 
mate the cut edges of the bone. A small rubber tube is inserted from this 
point to the skin incision, which is now closed. The dissection removes 
cn bloc : — 

1. The thyroglossal tract. 

2. The centre of the body of the hyoid bone. 

3. Portion of the median raphe of the mylohyoid. 

4. Portion of the geniohyoglossi muscles. 

5. The foramen ca;eum. 
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A LARGE CAVERNOUS HEMANGIOMA OF THE LEFT LOBE 
OF THE LIVER CAUSING OBSTRUCTION 
TO THE CARDIAC ORIFICE OF THE STOMACH. 

Bv CECIL P. G. AVAIvELEY, Loxdox. 

Although cavernous angiomata are the commonest innocent tumours met 
vitii in the lir'er, the}' are most frequently multiple and of small size ; and 
even if they grow to a considerable size they rarely give rise to symjrtoms. 
It is only vhen the capsule of the tumour becomes con's'erted into fibrous 
tissue that a large angioma can be easily palpated per abdomen, for where 
no capsule is present the ea\'ernous spaees abut directly on the liver tissue, 
and foi’m a ver}' soft tumour. In the case described below the angioma was 
about the size of a closed fist and easih' palpable ; it was mistaken on 
account of its hardness for a carcinoma of the cardiac orifice of the stomach. 
The tumour was hard, and on seetion was found to ha^■e a very dense fibrous 
capsule ; it was not compressible even when it was remo^-ed from the liver. 
In fact, the tumour might easily be termed a fibrous angioma on account of 
its very thick fibrotic capsule. Some authorities still consider that sucli 
tumours may be regarded as fibromata containing dilated inter-comniunicatmg 
vascular channels ; while others deny that the}' are of the nature of true 
tumours, but consider that they are dilatations of the normal blood-spaces. 
The following is the history of the case : — 

iMary L., age 62, complained of difficulty in swallowing which came on 
insidiously five years prior to her admission to King's College Hospital^ on 
i\Iay 14, 1924. The patient stated that the food seemed to stick in the pit 
of the stomach ’ and was only shifted by swallowing some water after cac i 
mouthful of food. In April, 1924, all solid foods were vomited and the patient 
was compelled to take fluid diet. For the year j^revious to admission sic 
had been steadily losing weight. She had no history of jaundice. 

On Examix.ltion. — The patient was seen to be thin and worn, vi i 
marked retraction of the abdomen. A hard lump about the size of an 
could be palpated in the left hyiiochondriac region; it was ^ 

respiration, its surface appearing to be slight!}' grooved. The uppei ° 

the lump could not be made out. There was no increase in size of tie nvi 
and no free fluid in the abdomen. A diagno.sis of carcinoma of the louci ciic 
of the oesophagus or cardiac end of the stomach ivas made. 

On Adjiissiok. — On the patient’s entry into hospital a baimm me* 
was administered. She did not vomit the meal, and a skiagram ( >§■ 
taken immediately afterwards revealed some opaque meal in the s onia ^ 
but the major jrortion was retained in the lower end of the cesop 
skiam-am taken two hours later showed the barium in the stomae i. 
denum, and small intestine, while there was still a considerable poi ion 
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lo\ver end of the cesophagus. A skiagram taken after five Iioiirs demonstrated 
that the meal had reached tlic c:ecum ; there were also opaque residues in 
the oesophagus, stomach, and small intestine. The fourth skiagram, taken 
after eight Imurs. revealed the majority of the meal in the ciceiim and ascend- 
ing colon, while there were still traces of the meal in the a.’sophagus, stomach, 
and small intestine. The fifth skiagram, taken twenty-four hours after the 





of barium meal. A. Imme- 
S hours ; E. After 24 hour? ; 


eontahiod transverse, and descending colons 

hnni^ a opaque meal : while the si.xth skiagram, taken after fortv-eif^ht 

'SI*'"* *'" ”■ “■> 


Ol'EK.VTIOX. 
diagnosis, and 


The skiagi-aphic findings seemed to confirm the clinical 
a gastrostomy was proposed to the patient, who willinalv 
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Fia. 359. — of liver. {Xatnval size.) Fio, 300. — Angioma of liver. (X 80.) 
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consented. A laparotomy was performed on May 23. 1924. under gas and 
oxygen anaesthesia. An incision was made tlirough the left rcetus muscle 
and the peritoneal cavity opened. The stomach was found to be normal, no 
tumour could be felt, and tlicre was no growth at tlic lower end of the oesophagus, 
as a finger could be passed upwards after invaginating the stomaeli wall. A 
hard timiour was felt, however, in the extreme end of the left lobe of the liver ; 
it was about the size of a closed fist. Owing to its hardness it was thought 
to be a malignant neoplasm ; a careful e.xamination 
of the abdomen did not reveal any sign of a primary 
tumour, so it was decided to remove the growth 
from the liver by the diatherm}' cautery. The 
abdominal viscera were packed off with gauze, and 
the growth, with half an inch of liver tissue, was 
removed. Hamiorrhage was not great and was 
easily controlled by gauze packing, which was left 
in for forty-eight hours. The abdomen was closed 
in three layers ; a drainage tube was inserted. The 
gauze packing was remo^'ed on the second day 
under nitrous oxide amesthesia ; the tube was 
remoi’ed three days later. The wound healed 
soundly. 

The patient was taking solid food after si.x 
days and rapidlv put on weight. A barium meal stiaca-am taken immediately 
taken three weeks after the operation (Z* ig. 361 ) normal stomach outline, 
revealed a normal stomach with a well-marked 
duodenal cap ; there was no sign of obstruction at the cardia. 

The tumour on section {Fig. 359) was seen to be surrounded by a definite 
capsule. The microscopical section {Fig. 360). taken through the edge of 
the tumour so as to include a small piece of liver tissue, shows the typical 
caternous angioma met with in the liver: dilated capillary spaces can be 
seen e.xtending into the liver tissue. The endothelial lining of the spaces 
IS well marked. 



Fig. SCI. — Drawing from 
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A CASE OF UNILATERAL AFFECTION OF THE SKELETON 

OF UNKNOWN ORIGIN. 

By H. A. T. FAIRBANK, Loxdox. 

Althocgii the curious, and possibly unique, radiographic findings in this ease 
more than warrant its publication, the author has a special object in ■i’iew in 
reporting the details. So far he has failed to find anyone who has observed 
a similar ease or who can explain the appearances seen. He hopes that this 
rejjort may catch the eye of someone who eair help him with tlie diagnosis 
and who will be good enough to communicate with him. It is most distressing 
to the parents of the boy that no prognosis can be given. 

Histoky. — Tlie patient is 12 years of age. The history is that after an 
uneventful infancy it was noticed that he alwaj'S ran awkwardly, turning 
his toes out. and especially those of the right foot. He got over a stile 
clumsily with the right leg, and preferred to cross with the left leg leading. 
Though nothing nrore definite could be obtained in the way of a history, there 
was certainly something which drew his parents’ attention to the right leg. 

Some fifteen months ago he developed rheumatic fever, which affected 
his heart. Only two or three joints were involved, and these cleared up in 
three da3’^s. After maii}^ months’ absolute rest in bed he began to get about 
again, and had recentlj’^ been passed fit for school, though still unfit to play 
games. As the ar\’kwardness of the right leg had been rather more iiotice- 
able since his long illness, it was thought advisable that the cause of this 
should be investigated before he returned to school. His medical attendant. 
Dr. A. Bevan, and Dr. Poymton, who also saw him several times during Ins 
long illness, are emphatic as to the absence of any" arthritis during that period 
which could have accounted for the bone changes. There is, moreover, no 
history of arthritis at anj^ time, nor of any illness which could have a beanng 
on the case. He has never sustained a fracture. As to the familj'^ history, 
he is the child of apparently^ healthy' parents, who are not cousins. His mothci 
had two healthy' children by' a previous marriage. There is no history of 
bone affections in the family'. 

Ox Exajiixatiox. — The patient proved to be a well-developed hoy o 
v'crv fair phy'sique considering his recent illness. He did not limp, complains 
of no pain, and stepjred or'er a chair readily' enough with either leg. 't; 
right thigh was thinner than the left by' three-quarters of an incJi, but t us 
leg was half an inch longer than the left. The lengthening was mostly 
femur and only' slight in the tibia. The cah-es were equal in size. The rig i 
foot was slightly' larger than the left. Both feet were markedly (lattenw^ 
though supple. The arms were equal in length. Nothing abnorma 
discovered in any of the joints of the legs or arms. The njovements ver 
perfect and equal on the two sides of the body'. The spine showed a pos ur.^ 
scoliosis of mild degree, obviously' the result of the inequality of t ' 
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There was a slight inclination to liokl the left shoulder higher than the right. 
The reflexes were normal. The heart was enlarged and a loud mitral murmur 
was to be heard. The urine contained a minute trace of albumin. Bence- 
Jones's albumose ivas not present. Xo focus of infection was discovered. A 
routine X-ray examination of the hips revealed the unusual character of the 
case, and led to an extensive radiographic investigation of the skeleton by 
Dr. Bertram Shires. 

X-ray Findings.~Thc right half of the pelvis (Fig. 362). including the 
outermost part of the right half of the sacnim. and the right femur shoued 



Ju:. 30i. riie bones about the hip-joint. (Tlie bones on-tlie tiro sides are really ot 'etjual si.ie.) 

very marked difference from the corresponding parts on the other side, 
ihe general appearance of the bone seems to approximate more closely to 
'that is usually termed ‘ atrophy ’ than to any other abnormal condition. 

ere .mitl there the appearances rather suggest osteitis fibrosa, but the 
Sinn arity is only apjiarent at a few spots, and the gross changes in the 
^loiies as a whole are quite unlike this disease. Though ab-ophy seems to 
>e 1 C best word to describe the condition seen, the changes in the bone differ 

those usually noted in atrophy associated with 
nitis and disuse. There is a curious striated appearance, the laniellai — 
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particularl}’^ those running up from the calcar femorale — standing out bolcllv 
against the bone around, Avhich is less dense than normal. In addition, tlic 
femoial head and the bone adjacent to the acetabulum are mottled and 
sprinkled with dense spots. The shaft of the femur shows a solid tube of 
compact bone, not thinner than the normal as in an ordinary atrophic bone, 
but the interior of the shaft is less dense than that of the other side. The 



ria. 303. — ^Tl>e bones about the knee. 

shaft of the right femur is at least as thick as that of the left. There is 
nothing to suggest that the joint surfaces and articular cartilages are affcctct . 
this agrees with the clinical findings. There is no alteration in out me o 
the bones. The right knee (Ffg. 363) shows similar changes, most marKcf 
in the epii^hyses of the femur and tibia. The longitudinal striation o 'c 
tibial shaft is worthy of note. In the ankles and feet (Ftg. S6 t) 
in density on the two sides is very striking. The striation is niarkec m • 
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the bones, while the dotted appearance is not very obvious, though certainly 
present in the epiphyses of the tibia and fdnda and in tlic cuboid. TJic 
pencilling of the outlines of the bones is not so marked as in the t.^^)lcal 
atrophic'^foot. The right arm (Fig. 365) shows similar changes, but to a much 
less obvious degree. The upper end of the humerus shows the tyjn’cal dotted 
appearance, which is in strong contrast to that of the left ; the upper end of 
the shaft shows longitudinal striation. Changes are also seen in the acromion 
and glenoid region. 

Sir Robert Jones and Dr. Thurstan Holland, who kindly took a great 
interest in the case, pointed out that the bones of the left arm and leg were 



Fin. 3G4. — The bones about the ankle. 

not quite normal, the changes being similar to those seen on the right side, 
but much less marked. There is not much to choose between the elbows ; 
ioth ulna; show striation at their upper ends. The hands show rather more 
distinct differences, the changes on the right being similar to those seen in 
le leg. The os magnum shows a large dense spot. The skull shows no 
c langcs except that in one antero-posterior view there is seen a density in 
le orbital regions, suggesting sclerosis or thickening of the great ning of the 
sp lenoid on the right side. A second antero-posterior rdew failed to bring out 
Hs ( ifference. Radiograms of the spine and ribs showed rarefaction changes in 
’c lead of the twelfth rib on the right side, but nothing abnormal otherwise, 
o sum up the result of the X-ray examinations, we may say that the 


098 THE BRITISH JOURNAL OF SirRGERY 

-^io‘i-r!Ss5E:S!=='- 

«e„;A r:.r^::; ” - 



Fig. 3G5. — The bones nbout the shoulder. 


atrophic chan<ies seen in the left limbs, this avouIcI not explain the conditions 
seen on the right side. As already stated, fibrocystic disease of the bones i‘> 
simulated onb' at a few places, the general appearance of the bones in tliis 
case being entire!'’ unlike those seen in osteitis fibrosa. Compared "ifli 
atroph}’ as usually seen, there are, as has been pointed out. se\'eral differenees. 
iMoreover, no cause for such atrophy of one side of the body has been dis- 
covered. Except for the very fleeting rheumatic infection, there is no history 
whatever of arthritis of any joint, and no history of rest or iininobili/atioii 
which should not have affected all four limbs to an equal extent. In tins 
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connection it is interesting to note that both Sir Robert Jones and Dr. C:dve, 
in kindly writing to the author about the ease, rceall cases of arthritis of 
doubtful origin wliere the radiograms revealed changes of a somewhat similar 
kind, but these clianges were localized to the region of the affected joint. So 
far we haA-e not heard of a case where tlie changes were similar to those seen 
in this case and were eejually widespread. 

Dyschondroplasia has been suggested as an explanation. Dr. Thurstan 
Holland was kind enough to send us a reference to a ijajicr on some extremely 
interesting experimental work on this disease carried out by Bentzon.^ This 
is, it is true, an affection of the limbs of one side of the body, but the radio- 
graphic appearances arc quite uidike tliose seen in this case. The masses of 
cartilage in the ends of the diaphysis of the affected bone are more or less 
columnar in shape, and, as Dr. Bentzon points out, these columns are arranged 
in a radiate manner from the point of entry of the nutrient artery towards 
the epiphyseal line. The radiate striation is quite unlike the longitudinal 
striation seen in this case. 3Ioreover. in the two or three instances we ha^•e 
seen, the affected limb was shorter, not longer, than its fellow, and this would 
seem to be the general rule. 


As regards the dotted appearance, wc ha^■c a radiogram of a leg, from the 
case of a baby of one month, with a congenital short leg. In this leg all tlie 
epiphyses, as well as the tarsal bones that show any ossification, are stippled. 
These portions of the bony skeleton look as if a brush had been loaded with 
paint and flicked at them, so that instead of one centre of ossification there 
are a dozen or more. The diaphyses in this case were not obviously abnormal. 
Unfortunately the case was lost siglit of. ^ly colleague. Dr. Donald Paterson, 
once let me see a case where all the limbs showed stipjiled epiphyses ; in 
this instance the diaphyses were abnormally short and stout, with enlarged 
ends. E-xcejit for the dotted appearance of the epiphyses, the bones in these 
two cases bear no resemblance to those in the case now being considered. 

Osteogenesis imperfecta was also considered, but discarded as gir'ing quite 
different radiographic appearances. The obvious strength of the tubidar 
shafts of the long bones in this case is in marked contrast to the fragile 
appearance of the bones in the majority of cases of osteogenesis imperfecta. 
Moreover, this boy has never sustained a fracture. 

Finally, we have to admit that we ean offer no adequate explanation of 
the changes seen in this boy’s bones. It would seem to be more than probable 
that the changes date from birth, or at any rate were present before the attack 
of acute rheumatism, and that they are not jjrogr-essir e. Time and further 
X-ray examinations can alone decide this latter point. Seeing that the affec- 
tion is not a general one. no treatment, by drugs or otherwise, seems likelv to 
be of the least use. As the affected leg is already longer than the other, local 
treatment to imjn-or-e the nutrition of the limb seems to be contra-indicated. 

-Vs the heart condition demands abstention from all active exercise, and 
t \c bones have hitherto been equal to the strains put upon them, the bov has 
»een allowed to return to school. 


* IJCNTZOX, r. G. K., “ 
of Dyscliondroplas 
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VISITS TO SURGICAL CLINICS AT 
HOME AND ABROAD. 


THE CLINIC OF PROFESSOR CLAIRMONT IN ZURICH. 

The Clinic of Professor Clairmont is at the Kantonspital. It consists of about 
230 surgical beds. Professor Clairmont has on his staff two ‘first’ assistants, 
and eight other ‘ofiicial’ whole-time assistants. In addition to this, at the 



Fig. 3G0.— 'Professor Clairmont in his CHnio. 


time of our visit he had five resident ‘voluntary’ assistants who, one pre 
sumes, are not paid, and also some non-resident ‘voluntary’ a.ssistants. 

The Clinic is the official one for the ■ instruction of medical .stutlcnts- 
Every patient, whether in- or out-patient, pays something according to u*; 
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means. If too poor to pav. then liis parish pays. Insurance comiianics have 
usually a contract with the hosiiital, and pay for the treatment of accident 
cases. 

The programme of work at the Clinic during the two da\s spent theic 
was e.xtremely full and varied. Five operations were done each morning. 
Each afternoon was spent in visiting either the wards or subsidiary depart- 
ments. The visit to the new Dermatological Institute was especially interesting. 

The ojierations usually commence at 7.30 a.m. They were made more 
than usuallv interesting by each visitor being supplied the night before with 
a very detailed history of the eases, and also the results of the special examin- 
ations. Thoroughness was the key-note to everything seen at the Clinic. 

We witnessed the following ojierations : — 

1. Second-stage Operation for Removal of Cerebellar Tumour, etc. — 

{Operation S.35 to 9.7.) The ’first stage' of the operation had been done on 
Sejit. 5. The patient was a man. age 26. whose illness had commenced 
with giddiness and headache six months jircvionsly. The headache, at first 
diffuse, later had become localized in the occipital region. Vomiting had 
been frequent. IMcntal symjitoms had been so marked that the diagnosis of 
dementia prsccox had been made, and he had been sent into an asylum. 

Soon after admission, marked cerebral symjitoms had again apjiearcd, 
and he was transferred to the surgical clinic. He complained of headache, 
and there was tenderness on percussion over the occipital region. He walked 
with an ataxic gait, and there was hypotonia of the muscles of the right leg. 
Roth knee-jerks uere increased, and Babinski's sign was present on the right 
side. The right eye could not be closed. Xystagmus was present, slow to 
the right and quicker to the left. There was jiaralysis of the right external 
rectus muscle. The corneal refle.x on the right side was diminished, on the 
left side increased. The field of vision was contracted on both sides, but 
more so on the right. There was pajiillitis on each side, with retinal hrcmor- 
rhages. There were symptoms of irritation of the left labyrinth. The urine 
contained a small amount of albumin, and some red and white blood-corjiuscles 
and Bacillus coli comrnunis were present. 

The diagnosis made was that of tumour of the cerebellum, probably in 
the iqiper jiart of the right l ermis. At the first stage of the eperation on 
tiept. o. a large area of the occijiital bone liad been remoi-ed. The jiericranium 
had been turned down with the skin-flap ; the bone had not been preserved, 
he dura mater was found to be bulging. At the end of the operation, which 
lad been done under a local am-esthetie. the patient had lost consciousness. 

ic jnilse was then 160 jrer minute. Consciousness was quickly regained 
after the injection of caffeine and camirhor. 

The second stage of the operation, which we witnessed, was done under 
general anesthesia by means of ether given by a Drager ajrparatus ; regular 
leac mgs of the blood-jjressure and the pulse- and respiration-rates were 
a -cn jy the amesthetist and charted. The dura mater was exposed and 
on''tl j It "as opened by a semicircular incision, and a cyst 

that T f 1 cerebellum was evacuated. The aiifcsthetist reported 

the 'r \ manijjulation of the brain by the operator affect the rate of 

pu sc. If pressure were made on the brain, the pulse was SO per minute: 
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wlien pressure rvas removed., it was 120 per minute. A small portion of the 
cj"st wall was removed for examination, and in a few minutes the pathologist 
reported that it was a gliosarcoma. 

Tile dura mater was closed with separate catgut sutures, and the skin 
incision with separate silk sutures. The operation area was protected by a 
moulded papier-mache splint, wliich was kept in position with a starcii 
bandage. It was projiosed to nurse the patient l.ving on his chest for the 
first twenty-four hours. 

2 . Removal of the Right Internal Semilunar Cartilage.— (OpooPoii 
9.20 to 10.10.) The patient was a male, age 24, who gave a typical history 
of injury witli subsequent locking of the joint and synovial effusion. The 
operation was done under general anaesthesia. The operator stood on tlic 
left side of the jiatient ; the leg was extended ; no tourniquet was used. 

An internal J incision was employed, the lower curve being across the 
tubercle of the tibia. It commenced about 24 in. above the patella, and ivas 
about 6 in. in length. The skin was reflected and the quadriceps divided 
longitudinally in the line of the incision Avhere the muscle-fibres join tlic 


tendon, thus exposing the capsule of the joint. The capsule was incised just 
anterior to the internal lateral ligament. The synovial membrane was then 
opened along the length of the wound. The knee Avas bent to a right angle, 
and an extensiA'e A'ieAv of the interior of the joint obtained. An adhesion 
betAveen the retrojAatellar pad of fat and the anterior end of the internal 
condyle of the femur Avas exposed and divided. The internal cartilage had a 
‘bucket-handle’ fracture, and Avas completely removed. The incision was 
closed in layers, fine silk being used throughout. After the dressings had 
been applied, the limb Avas put in a plaster-of-Paris gutter-splint Avhich had 
been made previously, e.xtending about S in. aboA’e and below the knee-joint. 

In the after-treatment the limb is immobilized for seA’en to ten days on 
the sjolint. The sjjlint is then remoA’ed and the limb rested on a cushion. 
actiA'e moA'ement being allowed and massage giA’en. PassiA-e moA^ement is 
not alloAved until the end of the second Aveek at the earliest. The average 


sta_y in hospital is fiA'e Aveeks, and Avork is usuallj' commenced in eight Avccks. 

3. Thyroidectomy. — {Operation 10.15 to 11.15.) The patient Avas a 
Avoman, age 31. At the age of 15 she had had rheumatic fcA'cr and endo- 
carditis. Since that time, in addition to the heart affection, she had hat 
stiffness of the neck and had been Ainable to open her mouth fully- 1 
goitre had been present since the age of 11. It had increased in size 
each of her fiA’e jAregnancies, and after confinement had gone doAvn. '<■ 
goitre had increased in size during the last tAvo months, and Avas caiisin^ 


dyspnoea. She Avas not noAV pregnant. 

Physical Ea'amination. — The heart shows no dilatation, but thcie is •' 
sy'stolic murmur at the ajrex. The thyroid gland is diffusely enlaigec , 
more on the left side than the right. It is someAvhat fixed to the c eepe 
structures and moves only slightly on sAvalloAving. There is dullness on pci 
cussion OA'er the upper part of the sternum. A skiagram shows that le 
auricle of the heart is enlarged; the trachea is shortened. I’”® 
to the right, in addition to being slightly compressed. The cerA'ical a ci • 
shoAV lordosis due to bony' anky'losis betAA'cen the articular jnoccss 
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the 2ik1. 3id. and 4th ccr\-ic-al A-crtcbrre. There arc riidiincntary cervical ribs. 
Tlie tVassermaun reaction is negative. Larvngoscojry shows the vocal cords 
moving normally. The trachea cannot be seem 

Operation . — The aniesthcsia employed was regional ainTsthcsia with novo- 
cain 1 per cent containing 5 min. of adrenalin in each ounce. The incision 
was the lower collar incision. The pretracheal muscles were divided trans- 
versely. The thyroid was e.xposed ; the left inferior thyroid vessels were 
exposed as they entered the capsule. The vein was ligated before the artery. 
This step is considered to be important if any symptoms suggesting Graves 
disease are present. The site of ligature was just outside the ca]5snlc. 

The glai\d was then dislocated forwards, the capsule opened, and the 
vessels were ligated within the capsule as they entered the gland. The left 
superior thvroid vessels were ligated last. The left lobe was enucleated, the 
whole of tile isthmus remoi'ed. and two-thirds of the right lobe resected. 
The raw surface of the remaining external third of the right lobe was cut 
in concave fashion,, so that it could easily be eoi'ercd by approximating the 
edges. The patient sat up to have the bandages applied. 

So far as regards the regional anaisthesia employed, the experience of 
the Clinic was that in 30 per cent of the cases it was good, and 10 iier cent 
were total failures. 

4. Thoracoplasty for Tuberculosis of the Right Lung with Cavity 
Formation and Haamoptysis.— {O^jeration 11.15 to 12.40.) The patient, a 
male, age 26. had pleurisy at the age of 11 months, and during childhood 
measles and scarlet fe\-er. In April. 1022, he had been admitted to a 
sanatorium for progressi\ e tuberculosis of the upjjer lobe of the right lung. 
On 3Iay 18. 192S. artificial pneumothorax liad been induced on the right 
side on account of hminoptysis. and he returned to work in April. 1924. In 
August. 1924. he had had four attacks of hoemoptysis. He also had pyrexia 
and night sweats. The sinitum contained numerous tidjercle bacilli. He 
had had a lencocytosis of 16.400. X rays show tuberculosis of the upper 
lobe of the right lung with cavity formation. 

The operation was done under local aiwsthesia with 1 per cent novocain. 
.\ long r ertical incision was nrade parallel witli. and about li in. away from, 
the spinous processes. The incision commenced at the le^'el of the 6th dorsal 
spine and ended at the 12th. A small portion of the posterior part of each 
iib. about 2 in. long, was remo\ ed. commencing with the 7th and extendinjr 
dmvn to the 10th. The portion removed was di^-ided first anteriorly and 
then posteriorly. Xo attempt was made to include the angle. The skin 
mcision was then continued upwards, and a similar portion of each of the 
remaining ribs removed, up to and including the 1st rib. The removal of 
t ic portion of the 1st rib was very difficult, and it had to be nibbled awav 
with bone-entting forceps. 

.\ long rubber drainage tube with many lateral openings was laid along 
le uholc length of the wound and brought out at the lower angle of the 
I'leision. the split muscles being stitched over it. The skin incision was 
e osed, and the right side of the chest enclosed in an elastic bandage. The 
u elastic webbing, 2 in. broad, stitched"’ at each 
to adliesive strajiping, which, being fixed to the skin, held it in position. 
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5. Removal of Bullet from the Body of the 5th Cervical Vertebra.- 

{Operation 12.50 to 1.50.) The patient, a boy of about 12 years, was shot 
accidentally by one of his playmates on July 16, 1921.. The'missile entered 
just belou’ the angle of the lower jaw on the right side. When admitted to 
hospital there was profuse bleeding, and for fi^•e days he rvas unable to mo\-c 
his head in any direction. He had jjjwexia ; there was no paralysis, and no 
loss of sensation. He returned home on the sixteenth day after the accident. 
Since then he has had periodie attacks of severe pain in the neck radiating 
towards both shoulders. 

Physical Examination. — The turning of the head is limited especially to 
the right side. Any attempt to bend the head backwards gives rise to severe 
pain. He can bend the head forwards quite normally. Pressure over the 
transverse processes of the cervical vertebra; is painhil, especially on the 
right side. On palpation of the phaiynx through the mouth, a small hard 
protuberance can be felt just above the larynx and to the right of the middle 
line. The protuberance, the size of a pea, is thought to be the bullet pro- 
jecting from the body of the \'ertebra. The radiograph shows the projectile 
in the body of the 5th cer\’ical veilebra, and also a fracture of the body of 
the 4th ceiu'ical r’ertebra. 

Operation. — This was begun with a local anmsthesia, but later a general 
anresthetic was administered. An incision about 3 in. long was made behind 
the right sternomastoid muscle, and the dissection carried down to the deeper 
structures. A scar was found between the pharynx and the prevertebral 
muscles. An unsuccessful seai’ch with the finger in the wound was made. 
The assistant could feel what was thought to be the projection of the bullet 
with the finger in the mouth, but it coidd not be reached by the operator, 
although bone was chiselled away. After searching unsuccessfullj’’ for an hour 
the ojoeration was abandoned. 

In the afternoon a visit was made to the Roentgen Institute of the 
Kantonspital. The Director, Dr. Schinz, showed a series of extremely good 
skiagrams of typical conditions, those illustrating gall-stones and those of 
the human fcetiis being especially'^ good. Dr. Schinz explained the difficulh 
in obtaining radiological evidence of the presence of gall-stones, even if calcium 
is present in the stone, by the fact that the wall of the diseased gall-bladdei 
is often more impervious to X rays than the gall-stones themselves. 

The department contains a veiy complete deep X-ray' therajj.v jilant, 
which was explained by' Dr. Schinz and his assistants. 

On Tuesday', Sept. 16, the second day' of the visit, the following operations 
were witnessed : — 

1. Cholecystectomy. — {Operation 7.45 to S.40.) The patient, a wonin , 
age 33, had been taken ill on Aug. 13, 1924. She was admitted on 
^ig. 17, with typical cholecystitis. The condition had not fully clear 
up.^ It was a first attack. Under general anresthesia the abdomen uas 
opened by a vertical transrectal incision. The gall-bladder was distem ec a 
full of stones. The duets were exposed after separating 
a blunt dissector. No .stone was present in the ducts The gal - ) < 
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was dissected off the liver, hesimiiii!! at llie fuiultis. and InirsI wliile it was 
being manipulated. The eystie artery was e.xposed. and tied with silk. '1 he 
junction of the eystie and eommon dtiet was seen. 

The sall-hladdcr was removed. The eommon duet was then fi.\ed with 
two c.atgut liiiaturcs to act as retractors, aiul the duel opemed hetueen the 
ligatures. 3Ictal boimics were jiassed down the duet into the duodenum to 
dilate the sphincter muscle. The common duet was then elosefl ivith e.’dgnt. 
and the abdomen closed after a tube had been ])nt down to the site ol incision 
in the common duct. 

2. Suspected Duodenal Ulcer. — (0/k;y;//o» s. i.'j /o t)..‘iO.) The ])atient was 
a man. aue 26. a decorator. In 1021 he had lead poisoning, with severe colic 
and vomiting after meals. lie was treated at home, but he has never felt 
well since. He had a distended feeling after meals, and made himsell sick 
in order to get relief. He continued working until the spring ol 1021, hrom 
that time he has had vomiting, frequently after every meal, and constant 
pain in the cjjigastrium. The ])ain bears no relatif)n to food : it is. however, 
worse when he is hungry. lie lias lost 22 lb. in weight since March. 1021. 

Pliijsical Examination. — He is a well-nourished man with diffuse goitre. 
There is tenderness in the c]iigastrium ll in. above the nmbiliens. but no 
rigidity. There is no lead line on the gums. The gastric analysis shows 
increased acidity. Occult blood was present in the stools only once out 
of four e.xaminations. The X-ray report states that there is a superficial 
duodenal ulcer. 

Operation. — Under general amesthesia the abdomen was ojicncd in the 
middle line. Xo ulcer on the duodenum or stomach could be found. Xo 
gall-stones were present. The appendix showed chronie inflammatory changes 
and was removed, the stump being cauterized with a Paqiielin's cautery. 
The abdomen was closed in lavers with diseontimious sutures. 


3. Cancer of the Stomach — {Operation 9. to to 11.) The patient was a 
tailor, age 6t. Eighteen months ago he had discomfort in the stomach, which 
was relieved by food. He was treated medically for three weeks and felt 
better. He continued work until six weeks ago. when he again had dyspepsia 
and loss of appetite. He has no nausea or vomiting. He has a sensation of 
billness one or two hours after meals ; he has a disgust for meat. He thinks 
he has lost weight during the jiast three weeks. 

Physical Examination. — The abdomen is retracted. The liver margin can 
e felt 2 in. below the light costal margin. There is a large tumour palpable 
on the right side of the abdomen, which does not move on respiration but can 
e differentiated from the liver. Gastric analysis shows free acid to be present, 
mil a total acidity of 42 ; no bile, no lactic acid, and no blood is present, 
ecu t blood is present in the stools. X rav's show a small residue after four 
loui^ The shape of the stomach is like a hook. 

n gs'ieral anaesthesia the abdomen was opened in the 

n e hue. There was a large eancer of the pyloric end of the stomach, which 
deemed to be inoperable. The liver had no metastatic 
stoi The operation performed was a ‘jiyloric exclusion’. The 

as mil 'i divided into a proximal and distal portion, the latter including 
c 1 ot the lesser curvature and the glands as possible. The distal 
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portion was then closed and the proximal portion attached to the jejuiumi. 
which was brought up through the transverse mesocolon, as in a Polva 
operation. 

Professor Clairniont considers ‘pjdoric exclusion’ a better operation than 
a palliative gastrojejunostomy. Vomiting is delayed for a longer period. 
No complete statistics could be given as to the prolongation of life, etc., in 
this operation as compared with the prolongation after gastrojejunostomy. 

A case of obturator dislocation of the hip-joint having been admitted, 
this was then reduced under a general anajsthetic. There was no difliculty 
in the reduction. The skiagram of the dislocated hip was excellent. 

4. Enlargement of the Prostate.~(Ope?aiio ?2 11.30 to 12.15.) The patient, 
age 68, was quite well up to six weeks ago, and had never had difficulty with 
micturition. He first had retention after drinking a quantity of cold water, 
and had to be admitted to the Inselnspital at Berne. He was cathetcrizcd 
for a fortnight while in hospital, and then a catheter was tied in, the Ijladder 
being washed out twice each day'. After a week he was transferred to the 
Kantouspital at Zurich on Aug. 25, 1924. 

On admission the bladder was distended and contained 700 c.c. of turbid 
urine. The urine contained pus and blood, and was infected with Bacillus 
coll communis. 

Cijstoscopic Examination. — This shows a shallow post-prostatic poueli- 
The urethral orifices are normal, but between them is a small tumour the size 
of a cheny (adenoma of subtrigonal glands). The mucosa of the Ifiadder is 
swollen, blood-vessels are not clear, and some trabeculation is present. Tlic 
kidney' function as indicated by' test is normal. Blood nitrogen is normal. 
Wassermann reaction is negative. 

The pre-operati\'e treatment has been carried out by' tying in a catheter 
and giving urotropine by' the mouth. The anmsthesia was by' tropoeoeamc 
(l-?f c.c. of 5 per cent solution) by the spinal route. 

Operation . — The bladder was opened suprapubically' and the contents ucre 
siphoned off. After trying for half an hour to shell out the prostate nit i 
the finger, some ‘bands’ had to be divided with scissors. The tumour tlien 
shelled out easily'. A two-way' tul)e was put into the bladder and the latter 
stitched tightly' round it. 

The after-treatment consists of continuous irrigation of the bladder or 
twenty'-four hours with iced potassium permanganate solution. No cat ic or 
is passed at any' time unless there is difficulty' in micturition. _ 

5. Tuberculous Osteitis of Symphysis Pubis, with Sinus Formation a 
Mixed Infection with the Staphylococcus aureus.- (Operation 12.30 to 1. j) 
The patient was a woman, age 28. who had been admitted on Se])t. d. 4- 
In 1919 she had had tuberculous glands of the left side of the net a’^^ 
treatment with X rays had given very good results. lour vet 's a 
admission she had complained of pain and swelling in the jmbic region, m 
especially on the right side. She continued her work, but at tie cm 
Au"ust she consulted a doctor, who tapped the swelling ant 

olassful of brown pus. During the last few days the swelling \j,,, 

hi size and become painful. A discharge of pus has oeeiinct a j. 
of the puncture wound. There has recently been jiyrexia ant 
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of illness, but no pain or IVoqncncy of niictiirilion. TIic bowels liavc been 
regular. 

Plninical Exaiiihiotion. — Tiie skin over tlie lower ])art ol the abclonieii 
is tender and fudeniatons. There is a rounded, reddened swelling over I be 
mons veneris, from the middle of wbieb ]ms is oozing trom a sinus, 1 be 
genitalia are normal. The urine eonlaiiis leiieoeyles but no miero-organisius. 
Xo tubercle bacilli have been found even after animal inoenlalion. i be 
Wassermaim reaction is negative, t'ultnre of the ])ns Ironi the sinus shows 
SiaphylococcKS albux. X rays show a lubereulous osteitis ol the symphysis 
pubis with sequestrum formation. 

Operation. — Operation was directed towards the radical e.veision of the 
whole of the infected nvea. This involved a wide excision ol the soft parts 
and the right half of the symphysis pubis. 

The procedure was criticized by those present as being unnecessarily 
drastic, and it was suggested that sequestreetoiuv alone would ba\'e been 
sufficient. Professor t’lairmont disagreed, and stated that in bis ex]ierienee 
only the widest possible excision of the tiisease was snllieient. lie admitted 
that it would be a long time before the jiatient could walk, and jirobably 
a special support to the pelvis wouUl always have to be worn. 

During the morning a demonstration of the method of blood transfusion 
employed in the Clinic was gi\-cn by Dr. Oehsncr. Dr. Oehsncr. who was 
from Chicago, had been working in Professor Clairmont’s Clinie for a year, 
while one of Professor Clairmonfs assistants had been exchanged for him and 
was working in Professor Oelisncr's Clinic in Chicago. 

The method emplovcd was that of Percy ns used in Professor Oelisncr's 
Clinic in Chicago. It consists of giving whole blood liy means of Kinqiton's 
tube. All patients have their blood grouped before operation. The donors 
are obtained from patients in the wards suffering from fractures or similar 
disabilities. These cases arc all grouped. There is a list of suitable donors 
put up m the theatre each day : consccpicntly. if an cniergcney transfusion 
IS required, it can be done at once. There is no dilficulty in getting donors, 
-■tfter the transfusion the donors are put on extra diet with wine. etc. Xo 
fee is paid to them in monev. 

In the afternoon eases were demonstrated in the wards, and then a tour 
of the new Dermatological Institute of Zurich was made under the guidance 
of the Director, Professor Bruno Bloch. 

Institute has just been built and equipped at a cost of £100,000. 
efore the money was spent, the Government took a referendum of the 
people as to whether they thought it justifiable to sjiend so much money on 
such an institute. Professor Bloch himself went round the towns and ^•iliages 
eetunng. He demonstrated to all classes the nceessity of having in their 
j ^ up-to-date Dermatological Institute and Clinie. He illus- 

la e his lectures with the beautiful wax models he has in the Institute. 

lese aithfuUy portray the most important and common skin disea.scs, 
, ai icu ally those due to syphilis. The referendum gave a large maioritv 
in favour of spending this amount of money. - J . 

le Clinic contains HO beds, and is probably one of the most completely 
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equipped of its kind in the world. There is a special de])artment for the 
treatment of scabies, any case of which Professor Bloch stated he could cure 
in two hours. The police bring up most of these cases. The laboratories 
are very complete, consisting of histological, bacteriological, and chciuiral 
departments. There is a special fungus department, and of course a radio- 
logical department ; the whole Institute possesses 130 mgrin. of radiuar 
clement. 

illany experiments on animals are performed, and some of the results of 
exposure of rabbits to X rays, and mice to tar inunction, were shosvn. The 
rabbits develop epithelioma of the ear after exposure twice a week for about 
two years. The epithelioma is fatal bj"^ producing general metastases in the 
lung and elsewhere. The mice are affected with cancer in two or tlircr 
months “if the tar is good”. The method adopted is to paint the abdominal 
wall with tar solution twice a week. 

Research work appeared to be progressing actively in all elejrartments 
of the Institute. All the work witnessed at Zurich can only be regarded as 
most thorough and painstaking. No effort is spared in arriving at a correct 
diagnosis. There is a striking spirit of camaraderie and enthusiasm betueen 
the Professor and his assistants which can be felt to permeate the whole of 
the Clinic. 
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SHORT NO'TES OF 
RARE OR OBSCURE CASES 


A CASE OF 

GALL-STONES WTH A GUMMA OF THE LIVER MISTAKEN 
FOR MALIGNANT DISEASE OF THE GALL-BLADDER. 

Bv CECIL 1>. G. WAKELi:V. I .0XI50N'. 

The following case is of interest because there was notliing in the taniily or 
clinical histor\' to suggest a syphilitic lesion of the liver. Tlic growth in tlic 
liver was very hard and was adherent to the gall-bladder, which contained 
numerous stones : a diagnosis of malignant gaII-I)Iaddcr seemed justified, as 
no primary lesion could be discovered in the abdomen. Had the gall-bladder 
and the grondh not been removed, but tlic abdomen closed without further 
surgical interference, the case would have been labelled malignant and a gloomy 
prognosis given. The patient would no doubt have recovered, and might 
easily have stated that the cancer had been cured liy some faith-healing device 
or by some special cancer cure. 

It is in such ways that the cancer-cure statistics may be very fallacious. 
This case also shows the importance of a routine Wassermann reaction being 
performed, for had a positive reaction been returned before instead of after 
the operation, excision of the gumma would probably not have been jicrformed. 

The history of the case was as follows : Mrs. ^I. A. T.. age 43. came up 
to the out-patient department of King’s College Hospital in ^larch, 1024. 
complaining of pain referred to the right side of the abdomen which radiated 
through to the back. The pain commenced in September. 1923, and had 
gradually become worse, so that the patient was kept awake at night. The 
pain was more acute at some times than others, and on two occasions the patient 
had vomited. The pain had no relation to food, although she thought that 
her trouble was indigestion, and it was treated as such by her doctor. 

The patient was married and had two cliildren, both of whom were healthv 
girls. Xo history of miscarriage. Her periods were regular and normal. 
On examination, the abdomen mo^’ed well on respiration : the liver was found 
slightly enlarged, being about an inch and a half below the costal margin. 
- hard, tense swelling could be palpated just below the ninth costal margin ; 
it vas tender to the touch. Xo other abnormality could be palpated in the 
a c omen. The case was diagnosed as one of gall-stones, and operation was 
at Nused. On May 30. a laparotomy was performed under gas and oxygen 
anrest lesia ; a supra-umbilical incision was made just to the right of the middle 
me, the rectus muscle was exposed and drawn outwards. On opening the 
'OL. XU. — xo. 47. 
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peritoneal cavitj% the gall-bladder was exposed ; it was found to be enlarged, 
tliickened, and contained several stones. Just to the right of the gall-bladder 
a hard lump projected from the under surface of the liver, which appeared 
to be attached to the gall-bladder. There was no perihepatitis in the region 
of the tumour, and a diagnosis of carcinoma of the gall-bladder was made. 
The stomach, intestines, and pancreas showed no sign of abnormality; in fact, 
the abdomen seemed to be quite normal with the exception of the gall-bladder 
and liver. 

It was decided to remove the gall-bladder together with the tumour in 
the liver. The lower end of the cjmtic duct was divided between clamps and 
the C3’^stic arterj"^ secured. The lump in the liver was completelj" e.xcised by 
means of a diathermj' cautery^ knife. There was very little bleeding. After 
excision of the tumour in the liver, the raw' area was packed lightly with white 
gauze and the abdomen closed. The gauze plugging W'as removed after two 
daj's, a small piece of corrugated rubber drainage tubing being inserted 

instead. This was removed 
on the sixth day as there 
was no discharge. Tlic 
w'ound healed quickly and 
convalescence was unevent- 
ful, the patient losing all 
her pain. 

On section of the ex- 
cised portion of tlie liver, 
one large and two smaller 
hard W'hite areas were seen 
(Fig. 367 ). The larger one 
approached up to the mar- 
gin of the liver. The gall- 
bladder W'as very' thickened 



Fig. 367. — Specimen showins excised portion of liv< 
with tlie gall-bladder. 


cr 


and contained numerous 
stones. Several sections 
were taken from different 


were tauen irum 

parts of the excised portion of the liver for microscopical examination . 
the pathologist w'as asked to report if malignant disease was present. Ihc 
report was as follow's : — 


The sections present the tj-pical appearance of a gumma of the liver. ^ 
sections from the mass of tlie gumma showed areas of coagulation 
surrounded by syphilitic granulation tissue in which were a few giant-cells, 
sections from the surrounding liver tissue showed a marked perivascular in i 
tion with ly'mphocy'tes. 


After receiving the pathologist’s report, a Wassermann reaction wn^ 
performed and was reported as strongly' positive. Antisyphilitic trcatiucn 
was commenced before the patient left hospital and has been continucc 
The patient has completely lost all her pain, and has put on half a s one 
weight since leaving hospital. 
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LOOSE BODIES IN THE ANKLE-JOINT. 

By GEORG1-: 11. STEVENSON'. (Ji.Asiiow. 

The patient, a niaii. 22. ^vas adniitled to iiiy wards al Hcllalio\istnu 

Hospital early in 3Iay. 102-1. 

History. — ^AYliile on military service in India dnriiifi November. 1020. he 
fell when rnnnin'i down a hill and twisted iiis rijilit ankle. 1 lie injury was 

not considei'cd serious cnouiih at that time to necessitate his admission to 

hospital and he was treated l)y his rofiimental medical ollieer. 1 lie joint 
has remained painful from tliat time onwards, and he states that the initial 
swelling had never eomplctcly disa])pearcd. Ueeently a 'Inni]!’ on tiic inner 



I'lG, 


‘30S.- — Antero-posterior view of ankle-joii't, showing size and position, of loose body. 


side of the joint had been troubling him, and this had apparently been 
growing larger. 

Ex.vjiixatiox. — -There was a hard swelling below and behind the 
internal malleolus of the right ankle. The swelling appeared to extend 
npiiards under the malleolus, and was painless on pressure. All movements 
ol the joint were quite free and there was no sensation of grating. All the 
o ler joints appeared quite normal. X-ray examination showed a large 
s iacow {I’igs. 368 and 366) in the region previously indicated, having the 
R laiacteristie 'ghostlike’ appearance associated with loose bodies in the knee 
imd elsewhere. 

to J -shaped incision was made over the swelling posterior 

>e internal malleolus, and the tendons of the tibialis posticus and 
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flexor longus digitorum, together with the posterior tibial nerve and artery, 
were retracted backwards after division of the internal lateral ligament. 
The capsule of the joint was then opened, and a large loose bodj' was 
easily extracted, followed by a second of much smaller size. The loose 
bodies had apparently gradually distended the small sac of synovial mem- 
brane found in this region. 

On removal, the larger of the two bodies measured 1 x in., the 
approximate size and structure being well illustrated by tire X-ray photo- 
graph [Fig. 370). The smaller body was slightly larger than a pea. 




Pig. 370. — RatliORrapli 
showing npproxininte size 
and texture of the hirpcr 
loos© body. 


Fig. son. — Lateral view of ankle-joint, showing 
loose** body. 


I cannot find any reference to loose bodies in the ankle-joint in the htcra 
ture at my^ disjrosal, and none of my colleagues can remember ha\ ing scon a 
similar case. Loose bodies occur commonly in other joints, but it .seems 
remarkable that a body of the size described should have been able to form 
a joint having the comparatively strict limitations of the ankle, ant it is o 
this reason I put the case on i-ecord. 

I am indebted to Dr. Henderson and !Mr. Livesy for tlie oxcellcn 
X-ray photographs, and to tlic Ministry of Pensions lor permission 
publish the case. 


STRANGULATED HERNIA THROUGH THE FORAMEN 
OF WINSLOW. 

Bv W. G. McKKNZIK and 1M*N'CAN WOOD. Buistoi.. 

The followiniT case is of interest from its rarity anil for eoin])aiison with 
other reported cases. 

The case was that of a man. a"e .59. previously hcaltliy. wlio Iiad not 
suffered from iiidiscstioii. He first eouijilaiiied of diseouilort . which r.apidiv 
passed to definite and constant pain, immediately after tlic midday meal. 
The bowels had heen open that mornin<i. There was no N'ornitim;. He was 
first seen two hours later. 

Oil c.xamination. the ahdomcn moved freely ; there was little or no 
tenderness on palpation, hut it was 
slightly tympanitic to percussion : 
pulse and temperature were normal. 

The following morning, i.e.. seven- 
teen hours after onset, pain was more 
severe, and localized to the cpisas- 
trium: there was definite abdominal 
distention, tenderness on deep iialjia- 
tion in the epigastrium, no rigidity : 
pulse and temperature were normal. 

Xo vomiting, no passage of fieccs or 
flatus to turpentine encmata. 

Twenty -four hours after onset the 
pulse was 120, the tongue clean, and 
there was no vomiting ; the ahdomcn 
was distended in the neighbourhood 
of the umbilicus ; the upper third of 
the abdomen was rigid and gave the 
sensation of a swelling being jiresent ; 
this swelling was resonant to per- 
cussion ; the normal liver dullness 
was present. 

Operation was performed three 
hours later. On opening the peritoneal 

ca\ity. blood-stained fluid escaped. The stomach and some loops of small 
intestine were found distended. On drawing the stomach downwards, a large 
ack swelling was seen to be pushing forwards the gastvo-hepatic omentum, 
le latter was thin, and easily split, showing strangulated loops of small 
intestine hang in the lesser sac. On tracing back the strangulated loop, it 
''as found to be entering the lesser sac through the foramen of Winslow 
\ ig- 3/1). This foramen was dilated further witlr the finger, and the 
s rangulatcd loops partly pushed and partly drawn through the foramen 
1 o the lesser sac. The released gut did not revive, thrombosis havinff 



Fic, 371. — Hemin into foramen of Winslow. 

A, Gangrenous loops of jejunum in lessor sne ; 

B, Stomach pashed downward.^ ; C, Dilated 
loop of small inte,-?tine entering foramen of 
Winslow ; D, Collapsed ascending colon ; E, 
Transverse colon pushed downwards. 
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already taken place. Forty inches of small intestine were resected and an 
end-to-end anastomosis was done. Owing to the serious condition of tlie 
patient, no attempt was made to close the foramen of Winslow or tlie 
gastro-hepatic omentum. 

Abdominal distention persisted after the operation in s]hte of pituitary 
injections and repeated turpentine enemata. Death occurred from ])aralytie 
ileus on the third day after operation and the fifth day of the disease. 

The following points are of interest : — 

1. Onset after a middaj’’ meal in a previously healtliy individual is 
similar to the cases of Elliot^ and of Treves.2 The rate of onset ap])eavs 
to vary considerably. In Haw’s^ case the histoiy was only half an hour, 
death being apparently due to shock from the large amount of bowel 
strangulated. In Rawlence’s-* case operation was not called for before the 
sixteenth day. 

2. The absence of 'S'omiting before operation in a small-gut obstruction 
was a marked feature. In Treves's case vomiting did not start until the 
second da 5 % and was then only slight in amount. In Rawlence’s case vomiting 
commenced on the thirteenth daJ^ This may ]rossibly be explained by the 
distended coils round the foramen of Winslow pressing on the pylorus and 
2 )reventing regurgitation of the duodenal contents into the stomach. 

3. Operation. Authorities differ as to the best method of reducing the 
strangulated looj). Moynihans recommends ojjening the lesser sac through the 
gastro-hepatic or gastrocolic omentum, and then reducing the strangulated 
loop ; or, if this is found to be difficult, to do a temporaiy enterotomy fir.sf, 
after which, having emjrtied the contents of the looir, reduction will be 
possible. 

If the damaged gut is too friable for manipulation, a j^ortion of adjacent 
healthy gut could be drawn into the lesser sac through the foramen, and the 
loojo resected in situ. Jeanbrau and Riche® advise enlarging the foramen of 
Winslow bj^ incising the peritoneum forming the anterior lamina of the gastro- 
hepatic omentum as in exposing the common bile-duct. This, whilst easy in 
the post-mortem room, would have been extremely difficult in the ])rescnt 
case on account of the jrressiu’e of the dilated small intestine obscunng 
the foramen. Treves, in the account of his case, states that the presence 
of distended coils of intestine in the vicinity of the opening rendered the 
demonstration of the relations very difficult. 

In the authors’ case the strangulated loop when released could be diaiwi 
well outside the abdominal cavity for excision. The resected loop "as 
jejunum ; no abnormality^ of the colon was noticed. 
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A CASE OF MYOMA OF THE STOMACH WITH 
GASTRODUODENAL INTUSSUSCEPTION/' 

7iY L. K. IJAHXK'IT. Di Nr.uiN'. 

Myojia of the stomach is regarded as the most common non-maligiiaiit tmnoiii 
occurring in this situation. ^lany of llic eases recorded neic eoin])licated 
by some degree of intussnsccjition. and tlie 
following case is an exainjile of an ex- 
treme degree of that remarkable condition. 

W. S.. age 54. a jiowcrfnlly-bnilt 
farmer and stock dealer, was referred to 

me by Dr. P. Gow. of Milton. Otago, in /■ j 5 

February. 1924. with the provisional dia- 

gnosis of carcinoma of the stomach. He ' 

had been suffering for two years from / W ^ 

gastric pains, vomiting, and occasional | 

hemorrhage, with loss of weight and ii\- I -- 

creasing weakness. .A. firm, rounded mass | 

the size of a goose's egg was sometimes 1 > . 

palpable, sometimes not, in the right V - 

hypochondriuni. Gastric analysis indicated 

the presence of much mucus and blood and 

slight diminution in hydrochloric acid. Fio. 3(C. Diiipmimnnnc sketch show. 

= 11. V.1.J..I11VJI VI tumour ns soon when stoinneh wns 

fl- — 

yj X-ray examination showed only dila- 

yy/ tation and some stasis. 

^ Operation on Feb. 20, 1924, 

/ .■ revealed the presence of a large oval 

mass inside the hugely distended 
/ .■ ■■ duodenum. By manipulation this 

•. ’ Y" mass could be pushed onwards 

; \ 1/^ \ through the whole length of the 

\ . ' ' e \ duodenum, and for a distance of 20 

Y / \ cm. into the jejunum. It could also 

X- j easily manipulated back into the 

V • f stomach, and on inr-estigation it was 

' found to be a tumour attached by a 
'''W pedicle 2 cm. in diameter to the 
Pn- cardiac end of the stomach, in close 

Tumour as feii rn“<SodXuraT'c.‘'T’Jmmir ai proximity to the ocsophageal Opening, 
m jejunum. jj-g extraordinary freedom of move- 

,1 . nient was permitted by an unusual 

rp^a^ °\ >'dnssusception of the fundus of the stomach. The illustrations 

iinP- Si''c a better idea of the condition than anv written 

lescnption could do. 


W' 


I 

V..X 
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The stomach was freel}^ opened and the tumour cut away from its attach- 
ment without difficult 5 \ The part of the stomach wall involved in the 
process of intussusception was of a peculiar leathery consistence, due, no 
doubt, to chronic fibrosis. The tumour itself showed two deep cratcrifonn 

ulcers. A similar ap])car- 
ance is figured in other 
j cases of gastric myoma 

that have been published. 

The ]Datient made an 
uneventful recovery and 
rapidly regained his for- 
mer weight and robust 
appearance. 

The report of Dr. P. 
P. Lynch, Ginical Patho- 
logist to the University of 
Otago, is as follows 

“ Tumour was rough- 
ly ovoid — 12 cm. by 0 cm. 
by 5 cm. At its upper 
and posterior part there 
was a pedicle 2 cm. in 
diameter. Its anterior 
aspect was excavated, 
showing an irregular cardt}' with narrow elongated opening and ragged, 
overhanging edges. The surface of the tumour was cor-ered by epithelium 
derived from stomach. The floor of the excavated portion was lined by 
granulations onlv. 


■ 








7« 




jooufiTiMcrncs 

Fig. 374. — Photograph of tumour after removal. 



:■ 




, c-\. 


■■.A' ^ 


Fio. 375. — Myoma, low power (x 11). 



Fig. 370 .— Stninture of inyoina, high i>ouer 
(X 150). 


“ Jlieroscopic examination of the tumour showed masses of laigc, sniootl^ 
luselc cells with well-supported vessels, and in parts nian\ pom s 
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Ii.TmorrIiage. The tumour was definitely eapsulated. this capsule being 
formed for the most part I)y tliiekened stibmueosa. It is a myoma willi 
central necrosis and cxcavatifui." 

An excellent account of lieuigu tumour of iiic stomaeli was jmblishcd 
in the Mayo Clinic Transactions' for 1021. 

I am indebted to Dr. Lynch and .Mr. McKay, of tile rathological Laboratory 
of the University of Otago, for tlie scelioiis and jdiotographs. 


ADENOMA OF SMALL INTESTINE AVTTH INTUSSUSCEPTION. 

Bv G. M. KKXDALL and I. IV. fOKKlsV, Ki-sojr. 

The raritv of the condition and the dilliculties of diagnosis make tlie following 
case worthy of note. 

A married woman, age 30. was first seen on .April .5. 102t. .SIic eomj)laincd 
of attacks of pain with vomiting ; slic luid had a similar but milder illness 
about a year before. The pain was referred to the up])er abdomen and 
passed round to the back : it was at times relieved by vomiting. She some- 
times woke up in the early morning witli the pain : there ^vas no distinct con- 
nection with the taking of food, but it had on occasion been lu’ouglit on by 
a cup of tea. .At this time physical c.xamination was completely negative. 
The bowels were not constipated. Tliese attacks of ])ain continued at inter- 
vals. but vomiting ceased. 

.About three weeks later the character of the pain changed and was now 
felt in the lower dorsal part of the hack, and [jassccl round towards the c[)igas- 
trium. There was no vomiting. The attacks of pain were very severe ; the 
bowels were constipated. .At this time, on some days a distended viseus 
was felt passing across the abdomen just below the umbilicus : this was 
thought to be the transverse colon, but on May 10 slow peristaltic war'cs 
were seen passing from left to right and beginning to the left of and about 
the level of the umbilicus. The passage of these waves coincided with a 
spasm of pain, and pressure on the vi.scus caused similar pain. In the after- 
noon of May IS a more severe attack began and persisted ; the patient 
'onnted several tunes during the night; a tumour now became palpable 
below the umbilicus. 

The abdomen was opened on Alay 19. .A recent intussusception was found, 
three feet in length, situated in the lower jrart of the ileum but not ]-eaching 
the ileocaecal valve ; it was easily reduced. .At its apex was a pedunculated 
tumour of the size of a small tangerine orange : the glands in the mesenterv 
ncar were moderately enlarged. The piece of gut containing the tumour, and 
P>nt of the mesentery containing the glands, were excised, and an end-to-end 
anastomosis was done. The surface of the tumour was necrosed and inflamed. 

Dr. J. F. Taylor examined the tumour microscopically, and reported: — 
■ n is an adenoma, with oedema, congestion, hmmon-hage, and 

•n animation, evidently from torsion of the pedicle. The glands show chronic 
iinlamination only.’^ 

T.ie patient has made a good recoverv. 
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REVIEJVS AND NOTICES OF BOOKS. 


Lectures on Gonorrhcna in Women and Children. By .1. Johnston ABitAiiAM. C.B.E., 

D.S.O., M.A., M.D. (Dub.), F.R.C.S. (Eng.), Surgeon, London Lock Hospital ; Senior 

Surgeon, Kensington General Hospital, etc. Crown 8vo. Pp. 142, nith 9 illustrations 

and 4 plates. 1924. London : lYilliam Heinemann (Jledical Books) Ltd. 7s. Od. net. 

This book supplies a long-felt want, and should be of considerable value to those 
interested in this particular line of work. In the foreword the author states that 
his object in ptiblishing the lectures is to interest the general practitioner and to bring 
to his notice methods of examination and treatment of the disease in its carlj' stages 
(when it is curable) ivithout the use of any special instruments or skill beyond that 
possessed by the average practitioner. This, of course, is most commendable, and is 
an object greatly to be desired, for the majority of women prefer to consult their 
doctor rather than visit a specialist or attend a venereal clinic. We feel, however, 
after reading the book, that it will be long before Mr. Abraham's ideals are realized, 
for there are few practitioners, particularly with panel practices, who can spare tlic 
time to learn and carry out the technique so ably set forth. It is unfortunately a 
notorious fact that gonorrhoea in women is a neglected disease — neglected by the 
patient, the practitioner, and the gynecologist ; therefore if this book stiniulatc.s 
only a few to practise tlie methods of examination and treatment advocated, tlic 
benefit will be reaped by many. In explaining the methods of examination, the 
author rightly insists on the dorsal decubitus and on the importance of staining 
smears taken from the labia, the urethra, the cervical canal, etc. ; he also points out 
the important fact, of which many are unaware, that for legal purposes staining l)y 
Gram’s method is essential. 

The first chapter contains a clear and concise description of the symptoms anti 
treatment of the disease in its acute form, including an excellent account of treat- 
ment of Auihutis in children which should be of great value to house olTiccrs and 
others. Stress is laid on the importanee of realizing that acute cndoccn’icitis is 
the commonest symptom of gonorrhoea in the adult female, and that consequently 
the usual vaginal douche is useless. Of the three varieties of treatment described, 
the author considers that IMcDonagh’s manganese-contramine method yields tlic 
best results. 

Chapters 2 and 3 deal with the complications of the urinarj' and genital tracts. 
In the former the modern methods of treating cystitis and pyelitis arc described, 
and in the latter the technique and value of ionization and diathermy for chronic 


endocerAucitis are clearly explained. 

Gonorrhoeal toxaemia, septicaemia, and the important extragcnital complications 
such as synovitis, arthritis, and so on, arc described in two chapters on metasfa a 
gonorrhoea. In discussing the treatment, the author, in our opinion ^cry ngli >- 
Avarns the practitioner against topical treatment of the ceiwix or uterus during ic 
acute stage of the complication, and adA-ises that it should be deferred for scAi m 

' ■ ■ Concentrate on the joints Willie 


Aveeks after the acute symptoms liaA'c subsided. 

they are inflamed, and attend to the primary focal lesion alterwarns is 

The chapters on gonococcal ophthalmia and gonococcal sterilitj' arc cx(c c 
and the latter in particular contains much A’aluable information. . 

The final chapter, on tests for cure, is perhaps one of the most imiiorfan 
book, and sets forth A-cry clearly the tests AA-hich the author has found to bo llu n 
reliable from practical experience. , 

The book contains scA-eral useful illustrations, is clearly Avritten. am . 
its many merits possesses one AAhich should appeal greatly to tliose for aa i 
intended — it is brief and to the point. 
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Internal Derangements of the Knee-Joint: their Pnthologj' nml Treatment by 
Modem Methods. Ilv A. tJ. Ti.Miiiir.i.t. l'isiii;i:. M.C.. 1-MJ.C.S.. Inle llmitcriiin 
Professor. U.C.S. of Kiiolaiid. 1021-2: AssM:itit. Sttr<;ic;il I'liit. 1 ■niv.-isit y Collti'c 


Hospital. Demy Svo. Pp. I t-t — xii, with St) ilhislr:\tions. 
Lewis i" Co. Lid. 12s. (id. net. 


1021. Lojidon: U. K. 


Mr. Timbrrli. Fisnr.ii's book is jirobtibly Ibe most coinjilotc iiorotml of iiitrrii:il 
deranocincnts of tlic kiicc that li:is boon piiblisbcfl ill jMi/ibsii. It is ]):irlioukirly 
strong on the pathological and anatomical side, and I he possible or prob:ible 
mechanics of injuries of the semihmar earlihioe are considered in verx' "rent detail. 

The author make.s much ])oint of the differenec in strenjith of tittaehincnl 
of different portions of the intcrn:d semilunar eartihifie anil their be:irin;r upon 
injuries. There has been inneb divergenee of opinion niion the imiiortanee of the 
internal lateral ligament in this conneetion. and disenssion wbether ni|)tnre of 
this ligament is a necessan,' eoneomitanl of a lesion of the internal semihmar 
cartilage. Mr. Tinibrcll Fisher holds that it is not so, and that, in fact, an int:iet 
internal lateral ligament is essential to the iirodiietion of certain lesions of the 
cartilage, because the latter is finniy attached to the )iosterior or short fibres of the 
ligament, a rveak spot existing in the cartilage just in front of this attacbment. 
The mechanism of production of injuries of the cartilage eannol yet be said to be 
cleared up, but Mr. Fisher has certainly added a new- mcehanieal .suggestion, and 
many clinicians will agree with him that rupture or over-strelehing of the internal 
lateral ligament is not an essential jiart ol a cartilage injiin,-, even though they may 
not agree that injury cornnionly starts at the weak s])ot be has dcscrilicd. 

If criticism is here made of certain other aspects of the book, it is rather with 
the suggestion that in some subsequent edition improvements may be introduced. 
The clinical side of the book is not quite up to the same standard as the jiathological 
side. Hardly siiflicient attention is given to the dilliciiltics of differential diagnosis, 
more particularly in those cases seen by the surgeon between attacks when the knee 
is apparently perfectly normal. These ea.scs continue to worry the surgeon, who is 
obliged to arrive at his diagnosis almost entirely upon the histon.' that he can obtain 
from the patient. .Another important point that might be elaborated is the atlcnipt 
to make before operation a differential diagnosis of the exact lesion of the cartilage 
likely to be found. This is more particularly important in lesions of the jiosterior 
part of tlie cartilage, wliicli are not vi.sible tlirougli the ordinary anterior incision, 
and which, when they arc suspected, nccc.ssitate either a wide anterior incision or 
the removal ot a cartilage, apparently normal in front, in the expectation that the 
posterior half wilt be found fractured, or a second exploratory incision in the posterior 
part of the joint. The latter point— -that is, the second incision over the posterior 
part of the cartilage — now not uncommonly adopted by surgeons, is omitted from 
the book altogether. 

jF' wisher's patella-displacing operation is a very valuable one for complicated 

,, explorations of the knee-joint ; it lias undoubted advantages over the 

patella-splitting method and does less eventual damage to the knee-joint. 

F to the clinical side : after a displacement of the cartilage with locking 

o the knee which has been reduced by manipulation, rest for fourteen days with 
uassage and graduated exercises is recommended. Theoretically this sounds a 
’’jethod, but at the same time Mr. Fislier, as the result of his pathological 
unir '"xf to ^'^'0 come to tlie conchision that a split cartilage does'’ not 

f * appears to be no reason for maintaining this period of 

locked'*" 1 ®oenis agreed that in many cases a knee which has been completelv 
from manipulation, and used forthwith, remains permanentlv free 

a dknlin derangement. The questioi of what actually happens' when 

eases real! - reduced is a very important one. Is the cartilage in most 
in whiei, > to Its normal position : or is it pushed into some other position 

loiKTcr .rot' i f ' trouble ; or is it further fractured, so tliat the free ends no 

in Srde? tn ^ movements of the joint ? If rest is to be advocated 

'vecks or 1 ’ healing, fourteen days seems to be too short a time. .Six 

(i'splaccmpm''P’^r ® necessary- on pathological grounds, yet recurrence of 

nt undoubtedly occurs after quite long periods of splinting. 
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There is, of course, much included in the book besides injuries of the semilunar 
cartilage. Mr. Fisher’s work on loose bodies is so well known already that it liardh' 
requires mention. It is brieflj' recapitulated here in so far as it concerns the siihjcci. 
Ihe book is very profusely illustrated ; the illustrations are exceedingly well repro- 
duced and very appropriate to the subject-matter. It is a book which ought to lie 
m the hands of every operating surgeon who ever opens a knee-joint, and it is to be 
hoped that in due course, as the result of further experience and consideration, 
Mr. Fisher will produce a second edition which will give still greater elinic.al 
assistance. 


Minor Surgery and Bandaging. By Gwvnne IVilliams, U.S., F.R.C.S., Surgeon, 

Lniversity College Hospital. Crown 8vo. Pp. 423 wth 239 illustrations. 1024. 

London : J. & A. Churehill. 10s. Od. net. 

This is the eighteenth edition of Heath’s Minor Surgery and Bandaging. lYhilsl 
intended for the use of house surgeons, dressers, and junior practitioners, it is sncli a 
storeliouse of practical ‘ tips ’ and suggestions that it will prove of great I'ahie to the 
experienced surgeon. It provides an excellent and safe bridge over the great gap 
between the time of qualification — a time of, perhaps, great theoretical knowledge, 
but very little wisdom in actually dealing with patients — and the time of having 
become an experienced house surgeon. It serves, too, as an invaluable guide for 
students on first working in the surgical department of their hospital. 

The book has been ably revised and brought up to date, and there is no modern 
technique in general use without mention or description. The chapters on frae- 
tures are particularlj^ good. In spite of the introduction of much new matter, 
the careful pruning of obsolete methods, together with the use of thin paper, 
render the volume of convenient size. The general arrangement and illustrations 
are excellent, and the inde.x is particularly good and clearly arranged. 


The Science and Art of Anaesthesia. By Colonel IVillia:!! IVnnsTEn, D.S.O., JI.I).. 

C.JL. Professor of Anesthesiology, University of Manitoba Mcdieal School. Boyal 8vo. 

Pp. 214, with 37 illustrations. London : Henry Kimpton. 24s. net. 

This book aims at being a concise manual for the occasional anmsthetist, and, although 
a short work, it is, on the whole, fairl}’^ comprehensiv'e. As would be e.xpeetcd, ether 
and nitrous oxide and their combinations are the most completely described, with 
the latest methods and machines for their use. Cliloroform is very brielly discussed, 
although, in this country at least, it is probable that it is still the routine anaisthctic 
in use for the smaller operations in general practice. The physiologj' of ana;sthccia 
i ) very well described, and sound advice is given in the chapters on the selection of 
the anaesthetic and on the nature of the operation. Surgical shock and the various 
necessities before and after operation are also well but briefly described. 

It is an interesting and readable book, and v^ery well got up, but the pr'^*-'’ 
twenty-four shillings, appears a little large for what the author admits should he 
supplemented by larger text-books. 


Chirurgie de I'Oreille, du Nez, et du Pharynx. By Dr. Geoiiges Laueens. 2nd 

entirclv revised. Roval 8vo. Pp. 1052, with 733 illustrations. 1924. Paris : . as' 
ct Cie.' Fr. 100. 

It maj’ be said at once that this work of 1052 pages is the best wliich '';*s apjic-'ud 
on the subjects with which it deals. This culogium holds good whether it is ‘‘Pj’ ' 
to the excellent illustrations, of which there are 792, to the jiaper and tyiic, 99' •' ” 
all to the wisdom and fine judgement which the author has brought to the ful i n 
of his task. . , . i „f 

It will be a most helpful volume to all teachers of oto-rhino-larj'ngolog> i • 
priceless value to senior clinical assistants and those about to confine 'pi 

these branches of surgery. These will do well to read again and again t ic ’ ^ 

Considerations which occupy fifty-seven pages and deal with sucii m j 
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subjects as the best type of installations. slerilizjUion of the lield of operation, instru- 
ments, and hands, and "cneral and local suuesthcsia : the latter is "really favoured 
in France, and consequently its teehniipie has been hiirhly perfected. \\c are iiol 
acquainted with a better aceount than tbc aullmr presents of the principles of radio- 
therapy (including X rays), and of the alteinjit to classify the histological strnetnre 
of tumours accordiii" to their mdio-sensibilily. The reasons given for choosing 
radium or X ravs for different cireunislanees arc obviously the result of prolonged 


experience. 

With regard to all the operations described an excellent iilan is followed. Isneli 
procedure is described with its indications, leebiiiqiic, and results. The contra- 
indications for intervention arc clearly staled. 

Under surgerj' of the car the statcnicnl (p. (i.l) that the openitions of aural 
surgerj-, major and minor, may be performed under local ana'stbesia. althongb a 
general anaesthetic is justifiable in resection of the mastoid for tnmonrs. for labyrinthine 
disease, and cerebral abscess, will scareclv receive assent in tins country, where the art 
of general anesthesia is so highly developed. On the other hand, a conseientions 
student of Dr. Laurens' work will certainly gain the impression that Knglish-speaking 
nations would do well to cxjiloit to a mneb greater degree the possibilities of local 
or regional anmsthesia as iniluccd by a mixture of novocain and adrenalin. 

The various accidents and dilliciiltics met »vitli in the mastoid o])eralion are well 
described and illustrated, and valuable bints given as to avoiding nr overcoming 
them. Among these may be mentioned tbc wounding of the facial nerve, the Intend 
sinus, and the external semicircular canal. Tbc author warns against deliberate 
denudation in radical operations on the mastoid unless there arc dcfinilc indica- 
tions for doing so. He thinks that non-obscnancc ot this ndc maybe the explanation 
of certain cases of chronic headache which follow the operation. In o])crations where 
the lateral sinus is infected, he states that statistics show an equal number of cures 
whether the jugular be tied or the sinus alone de.alt with. 

The operative treatment of lab\Tinthritis and of facial paralysis, the cerebral 
complications of otogenic origin, and tumours of the jionto-ccrcbcllar angle arc 
models of clear e.xposition and wise judgement. 

Rhinologists -will agree with the stress laid by the author on meddlesome inter- 
-erence after endonasal operations instead of allowing the wounds rest and natural 
progress towards cure (p. :1S.3). In the treatment of intractable cpistaxis we arc 
surprised that no mention is made of the value of submucous resection of the deviated 


septum as a method for rclie\-ing the stretched mucosa in which the thin-walled 
^essel is often found to be situated. The surgical treatment of ‘ozmna’ is recom- 
mended, and consists in narrowing the nasal fossic by forcing inwards the inner 
walls of the maxillaiy sinuses. Ramadicr's procedure is described in detail. The 
description and illustrations of the surgical treatment of the diseases of the nasal 
sinuses could scarcely be improved upon. Local or regional anmsthesia is advocated, 
and the hints on after-treatment should be read by everj' rhinologist. 

Space will not permit a review of the author's views with regard to general 
ana>sthesia for the removal of adenoids. AVhenever any general anaisthetic is 
• haunistered, " the fatal dose may approach the useful dose, the precipice skirts 
le toad . . . • He considers tonsillotomy a good operation in the general run of 
cast*’ there is no need to have recourse to a "veritable glandular 
j ™ in young subjects. Considerable space is de^•oted to hmmor- 

au'tii^ allowing tonsil enucleation. It would have been well if the distinguished 
iioste ^ ernphasized the necessity of ligaturing the tonsillar branch of the 
palatine arterj' in everj- case. Post-operative bleeding would then be 
•IS occurrence. He rightly describes galvano-eauterization of the tonsil 

T1 " 'enclose the wolf in the sheepfold”, 
and tli'p '“Ptors on the larynx and trachea, including endoscopy of these regions 
The liigh standard as those -n-hich precede them. 

ijeautifulK- "''‘Pgoant disease of the larynx and lower phar>-nx are 

Riesia are “^vantages of carrying them out under local anms- 

ongU urged and almost refute adverse criticism. 
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Collected Papers of the Mayo Clinic. Edited by Jlre. M. H. ilELnsii. Vol. XIV, 

1922. Royal Svo. Pp. 1304, ndth illustrations. 1923. London and PliiladclDirui • 

\V. B. Saunders Co. Ltd. C3s. net. 

The most weighty of the papers in this volume are those of which AY. R. Meeker 
seems to be the inspiration, alone or with others, on “ Paravertebral Nerve-block 
Anresthesia ”. These enter fully into the indications for, and the teclmique of, this 
procedure in the different regions of the spine : but the indications for, and advan- 
tages of, trans-sacral nerve-block ana:sthesia as compared with novocain spinal 
analgesia would be helpful. As the author of one of these papers admits, trans- 
sacral nerve-blocking usually requires a general anesthetic and involves a delay of 
fifteen minutes. This comparison nill not apply, of course, in the surgciy of the 
chest or neck, where most of us do not follow Jonnesco in his advocacy of spinal 
analgesia. 

Adson contributes two papers on “ Removal of Tumours of tbe Spinal Cord 
and “ The Radical Treatment of Trifacial Neuralgia both beautifully illustrated. 
Does the author underestimate tbe difficulties of approach to the Gasserian ganglion 
owing to r-ariations of the middle meningeal artery ? If he has met with such, 
difficulties, it would surely be helpful to advise his readers how to deal with them. 

J. C. Masson deals ■with “ Post-operative A'entral Hernia on sound lines. In 
his description of the technique for closure of such defects we think he does not 
sufficiently emphasize the importance of free excision of all scar tissue and approxi- 
mation of healtlij' fibrous layers — ^for we do not .attach any importance to muscle 
approximation, to which he allots a separate lieading as an important point, AVc 
regret that he should make reference to the use of fascial transplants as advocated by 
Gallie and Le Alesurier, which for the purpose under discussion is surely unnecessarj' 
and clumsy. 

Two papers by C. H. Mayo and Judd show the value of ileostomy for the 
removal of acute obstruction and as a safety-valve for resection of the colon, 
though in the latter instance Ave are not convinced that it is preferable to 
ca:costom 3 '. 

Everx' surgeon interested in the tluToid problem must at frequent intervals 
take steps to maintain his surgical sanitj' b\" reference to papers on the p-ntliologj' 
of excess and diminution of this gland's actiAdtj', for tliere is scarcel.v an_v field in 
■ivhich it is more easj' to do bad -u’ork unless in everj* case indications for surgery 
are based on a sormd pathologjv AA’e feel, therefore, that the brief extract of Dr. 
L. B. AA'ilson’s paper on “ Hxqjerthx-roidism ” is well timed and well Avorth digestion, 
as are all his papers on this question. 

H. I. Lillie's AA'arning that earache is not necessarih' of aural origin is one that 
cannot be repeated too often, and the same author's paper on “ Infection of the 
Lateral Sinus '' is A-aluahle because he is able to include nineteen cases of this rare 
complication of mastoid disease. AA'e are glad to find that he holds a A-cry open 
mind on the A-alue of ligature of the jugular A'cin. 


Collected Papers of the Mayo Clinic. Edited hv Mrs. M. II. Mcllisii. ' 

RoA-al Svo. Pp. 1377, Avith 410 illustrations' 1924. London and Pliilailcliiiua . 

AV. B. Saunders Co. Ltd. 03s. net. 

The Editoriiil Committee of the Mayo Clinic are to he congratulated on hasing lb‘ 
courage to change their policA" A\-ith regard to the inihlieation of the collected 
of the Clinic. Originalh' it had been intended that the A'olumcs .slioiild con a 
reprints of all papers issued during the A'car, hut the material has so much . 

that this Avas found impossible. In the A'olume under rcA'icAA' man\' 
clinical interest appear only by title, and mam* more in the briefest possible .i * • 

It maA' be argued that it is cxtremclA' difficult to select for exclusion 
researches AAdiich indirectly may proA-e to he of great clinical importance, am ■ 
of the abstracts are so terse as to be almost indigestible ; hut the net 
change is satisfactory, for the volume is more comprehensive and is m 
easih” handled than those published in the last fcAV years. 
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If no fact of trrcal significance luvs ycl cincriicd from I lie nnmerons pajicrs on 
experimental work” in connection witli tlic formation of ^mstric and duodenal tilccrs. 
yet many of the conclusions or hypotheses whicli have resulted from tliese studies 
arc in tile hi"hcst dcsrcc sim"cstivc. IVe are therefore triad to sec a further paiier 
by Professor Alann, which shows that diversion of the secretions which ncutrali/.c 
the gastric acid, cither by duodencctomy or Iransplanlalion of the duets, results in 
the formation of typical ulceration. 

The reprint of Dr. C. 11. Mayo's paper on gastrodiiodcnostomy wilt tic that 
for which most surgeons will consult lliis volmne. and it is to be hoiied that the 
method sutigested indicates a return to more rational and less mutilating surgery 
for limited and innocent lesions of the .stomach and duodennin. 

Dr. New reports 107 cases of actinomycosis, but it is unfortunate that the 
paper loses its "cneral clinical value by being confined to ob-ervations of the disease 
as it affects the head and neck. It has- long been recognized that superficial or 
peripheral actinomycotic lesions yielded to various treatments ; but when the 
abdomen or chest is involved, the prognosis in our experience is very grave, and 
it would have been valuable to learn from the general experience of the Mayo t'linie 
whether their statistics show that there is anv improvement in this class of ease. 


Etude du Syndrome donloureiuc du Colon proximal, lly Dr. Ose.Mi Mr.ncinn, of the 
Faculte de Meciceinc do Paris. Itoyal 8vo. Pp. 2-18. llhistraled. 1021. Paris: 
.4mcdec Legrand. 

The literars’ form of a medical thesis is a convention of almost universal accc))lancc : 
the contention to be maintained, its past historj- and development, its anatomical, 
physiological, and pathological aspects, its relationshi)) to other ivuthorilics fricndK' 
and inimical, and the final addendum of clinical malcrial, more or less second-hand, 
as the foundation upon which tlic supcrstnicturc has been reared — these arc its 
constant ingredients. In France apparently there is the added grace of a dedication — 
in tliis instance to twelve pcojilc specifically named, in addition to " mes maitres 
de la Faculte de !M6decine dc I'Univcrsite dc Montreal 

"Dans cc travail nous limitons notre etude a la consti])atinn resultant d'un 
etat morbide du colon droit " is the opening sentence of this work — an admirable 
wopy that becomes obscured later on amidst most of the ills that flesh is heir to. The 
reader is not spared " les troubles du systeme neuro-vegetatif " les dcsequilibres 
chromalfin", " vagotonisme ", and "les desequilibres des glandcs 
'■ more need be witten to indicate the general tenor of the work. 

^ deplorable confusion betvvecn the cxcum and the right colon pcn’ades the book 
rom beginning to end ; in fact, verj' little at all is said about the colon, and " which 
IS ulucli one can never make ont " ! An operation always alluded to as " c:bco- 
rans\ersostomie recommended and designed by Professor Desmarest, wliose cases 
nn the basis of the thesis, is illustrated by a sketch in which • colo-colostomie ' 
eing performed ob^•iously. This was done upon 9 patients out of the total series 
delv'^i "i- ' result that in G of them " la constipation persistc cntrecarpec de 
coleev niarrheique ". Upon IG others Friedrich's old-fashioned operation of hemi- 
to I performed, of whom 1 died, 3 were unrelieved, and 1 was too recent 

removal * result. The remaining 30 cases were treated solely by the 

11 oftl Ihe resection of an anomalous group of tie-bands. In 

wliiUt 'niproyement followed the operation, in -1 there was slight improvement, 

.’f ^^ni^'biing 15 cases in which success was a ' ‘ 


achieved it is stated that gross 
eye and confirmed by microscopical 


(Vispa<;p r Vr ra cases in wmen succes 

invpA: appendix obA-ious to tlie unaided 

these ‘^o^'loi'reux du colon proximal is not recognized easily amongst 

"'ti v.aiue of exqieriences of Gregoire, Duval, Roux, andAvilms of 

altitudo proximal colon are lightly bnished aside— a mental 


altitude of ti - proximal coioi 

CMicrienpp '"f-M^erieneed that presents a not unfamiliar aspect — ^avhilst Mercier's 

ods summarized above seems to afford but exitmous 
any conclusion about am-thing. Xo doubt a (wateful 
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Alma :Mater will have added already this work to her ‘archives des Theses', whence 
wthin but a short time the dust of the poppy of obli\-ion will be but lightlv stirred 
by the plumed brush of the librarj- attendant. And, after all, why not ? “‘Oiisont 
les theses d'antan ? “ • ' 


The Theory and Practice of the Steinach Operation : with a Report of 100 Cases. Bv 
Dr. Peter Schmidt (Berlin). Translated by Dr. M. D. Eder, and nith an Introduction 
to the English Edition by J. Johxstox Abrahaji, C.B.E., D.S.O., JI.A., M.D. (Dub.), 
F.R.C.S. (Eng.). Crown 8vo. Pp. 150 -f xiv. 1924. London : tVilliam Heincnwnii 
(Medical Books) Ltd. 7s. 6d. net. 

Professor Eugex Steixach is a biologist and laboratory worker of Vienna. He 
has been reflecting and experimenting for several decades. Steinaeh’s work has 
nothing in common with that of Voronoff. His original results obtained by vaso- 
ligation in old rats are sufficiently striking. After the vasa had been tied in 
decrepit old rats, the animals took on a new lease of life ; the fur grew again, 
they put on fat, and became agile and pugnacious. Ob^^ously in some way tlie 
factor producing the male hormone had become augmented. Steinach discovered 
that after the operation the sperm-fonning cells atrophy, but that the interstitial 
cells proliferate. 

The book contains a re\'iew of the history and literature of the subject, hut 
most readers will probably be interested chiefly in the details of the clinical cases, 
which are carefully recorded and are certainly remarkable. For example, a man 
prematurely old and incapable of doing his ordinary’ work in life is enabled by this 
verj' simple operation of vaso-ligation to become again a useful member of the 
community. It is a mistake to press unduly the recovery of sexual potency, which 
alone would not appear to some to justify even a slight operation. Amongst Eastern 
peoples an opposite opinion would probably be expressed. The fact remains that in 
carefully selected cases the whole body receives an impetus to what has not been 
inaptly described as rejuvenation. The same results have oectirred in man after 
operation as Steinach prernously noted as happening in decrepit old rats. And 
surely this need not be a cause of wonder if we remember the man’cllous functions 
of the other endocrine glands, such as the thyroid, the suprarenals. and the pancreas, 
the knowledge of which has been gradually unfolded to our mental lision .since the 
time of Brown-Sequard. 

Many will read this book and gain a new interest in the experimental or Iluntcnan 
method of research. 


L’ Osteosynthese dans le Mai de Pott. By J.ahes George Korp.. Royal Svn. 1 p. 

184, with 12 illustrations. 1924. Amsterdam : X. V. Dnikkerij/!' 

This monograph on the treatment of Pott's disease of the spine consists of a gencnil 
description of the disease, its anatomy, pathology.-, symptoms, and treatment : m 
in jiarticular there is a detailed aceount of oS cases in which ojicrative 
was employed with a 4 ’iew to bringing about spinal fusion. The majoritt of t iC'C 
cases were operated on by Professor Xoordenbos. In the earlier cases Al ice ^ 
method was used, but in the great majority Halstead's operation was ‘ 

This consists in cutting the spinous processes away from the laminee. Iea\in2 ' ^ 
attached to the muscles on one side, and placing a tibial graft between the 
and severed spinous processes. All the operations were done under loea! anas a • 
(i per cent novocain). In 12 cases out of the 5S death followed at a^ 
varying between seven montlrs and six years. In all cases it is claimed that a n 1 
recovery with sound fusion of the spine was the immediate re.sult of the 
Xo extravagant claims are made as to the influence of the graft on the cure o a > 

or paraplegia. . , ,,nv 

Practically no attempt is made at mechanical fixation of the spine • 
external apparatus. Possibly this is the explanation of the fact that t ler 

been several eases of fracture of the graft. ^misidcrahle 

The monograph affords a useful and fairly wTitten aceount of a co 

series of cases treated by one surgeon. 
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before the left was wounded. 'When the left ranine artery was severed, the 
bleeding ceased before there was time to secure it. The remainder of the 
snipping was concluded, and the tongue removed well behind the foramen 
caecum. There was no haemorrhage, and the patient was removed to bed. not 
having lost more than an ounce of blood during the operation. Hmmorrhagc, 
however, took place within the hour ; and Jlr. Riclunond, the house-surgeon, 
had to make use of the thermo-cauterj’^ for its control ; a lesson whieh would 
induce me on another occasion to make secure all the r-essels before conclud- 
ing the operation. The patient has since progi’essed most favourably. Her 
temperature has remained normal ; and she expresses herself, in a voice 
distinctly audible, as feeling very well and very comfortable. 

“ The advantages I would claim for the operation are : (1) Extreme 
simplicity ; (2) The prospect of quick convalescence ; (3) The control 

obtained bj"^ scissors in the direction of the cut and the amount removed ; 
(t) The absence of anj' sloughing, affording immunity from septic danger and 
lessening the risk of secondary haemorrhage.” 

i\Ir. Whitehead discor'ered later that the method he was advocating had 
already been adopted by Billroth, who was still tying the lingual arteries 
before he cut away the tongue. Fuller details were given by Jlr. AVhitehead 
in a paper which he read at the IMeeting of the International Jledical Congress 
in London in 1881.* The paper is still of interest, because it shows how far 
surgeons have travelled in connection with the diagnosis, prognosis, and treat- 
ment of cancer of the tongue since the year 1881. Tire point upon which he 
laid most stress for the successful performance of the operation was that each 
snip rvith the scissors must be short, and alternately from one side to the 
other, in order to avoid the simultaneous division of the two ranine arteries. 
He used a heavy blunt-pointed scissors, the blades being half the length of 
the handles, and with his usual generosity he presented many pairs to hos])ifal 
surgeons who adopted his operation, and the}' may still be found in the instill- 
ment cabinets of hospitals. He used also to apply ‘ AA'hitehead’s varnish to 
the stump of the tongue — a saturated solution of iodoform in ether with uhich 
the solid ingredients of friars’ balsam had been incorporated. 

The surgical treatment of luemorrhoids, as it was practised by hitchcail, 
was explained in an article contributed to the British Medical Journa m 
February, 1882. f “ The intention of the operation’', he says, is to renioit 
from the lower segment of the rectum the diseased, dilated, and tortuous 
vessels and the adjacent tissues, h\'pertro]ihied and consolidated b} ]) as ic 
effusion. These diseased structures are situated beneath the mucous ^ 
brane of the rectum, and rest upon the circular fibres of the internal sphuic cr , 
and it is the object of the operation to clear tliem away from the ana on uc- 
where they act as obstructions to defaccation, and e.xcitants of perioi le an^ 
distressing spasmodic muscular contractions. During the ]3ast fi' e ^ ^ 
have excised haemorrhoidal tumours on a plan which I venture to ic 
to be more in harmony with the principles of modern surger\ lau 

* Transactions of the Jnicrnalional Medical Congress, Vol. II, PP- Ifil-'O- 
T British Medical Journal, 1882, i, Jip. 14S-li>0. 
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operations in more general use. and I have abandoned those ])yroteeIinic aids 
and eiimbersonie appliances winch at one time I regarded. I must confess, jis 
indispensable. The operation is eondneled ntulcr chloroform with the jjatient 
in the lithotomy position. As a preliminary measure, the Innelions of the 
sphincter are suspended by forcible dilatation. 'J’wo thumbs are introduced 
into the rectum and the circumference steadily kneaded until all resistance 
is overcome and the sphincter rendererl absolutely jrassive. 'J'hc jwtulous 
condition of the rectum thus obtained enables the whole mass of ])iles to be 



ISUlnlt il' /V'r', I.tll. 


WALTER WHITEHEAD. 


res°e^n'l'l'^^ tlirough the anus. The hemorrhoids in size and appearance 
^ ripe tomato, and are mapped on the surface into four 

•'legular and unequal lobes. 

in divided into four segments by longitudinal sections 

the sev'^^'l i i furrows marking the intervals between 

Each n^K • accomplished without the loss of any blood, 

scissore secured in succession by ring-forceps and dissected noth 

> rst, transversely from the anal margin, and then the dissection is 
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continued upwards in the cellular plane to the highest limit of the hxnior- 
rhoidal growths. Each segment is then converted into a quadrilateral wecEe- 
shaped mass, the base below consisting of the hsemorrhoids, and the apex 
above of the healthj'- mucous membrane of the bowel. The mucous membrane 
at the highest point is next transversely divided, leaving the ha;morrhoicls 
attached by loose cellular tissue and the vessels proceeding from above and 
mass below. The forceps containing the haemorrhoids arc then 
twisted until a connection is severed and the haemorrhoids are remor'ed. Tlie 
divided surface of mucous membrane is next drawn down and attached by 
several fine silk sutures to the denuded border at the verge of the amis. Tlie 
sections throughout are made with scissors, and each mass of piles is treated 
in a similar manner until all are removed. 

“ The operation is based in the first place upon the anatomical founda- 
tion that the arteries in the lower part of the rectum descend from above, 
running veidically in parallel lines towards the end of the gut in the cellular 
tissue between the mucous membrane and the muscles. It is from this 
arrangement of the vessels that the surgeon is enabled to lea\"e the torsion 
of the arteries to such a late stage of the operation. 

“ The dominant influence of the sphincter as a factor in the causation 
of haemorrhoids is found equally potent as an agent during the after-treat- 
ment ; and unless its influence is totally compromised by forcible distention 
secondai’}'' haemorrhage may be concealed within the rectum. With the 
sphincter dilated, however, secondary haemorrhage ceases to be a considera- 
tion of imirortancc, and if during the operation collateral arteries be divided 
and bleed freely they can be treated on ordinary principles and twisted 
without difficultjn 

“ In the healthy rectum the mucous membrane is loosely connected witli 
the adjacent muscle and readily detached, but in this operation it is one of 
the objects, and a main feature in the cure, to obtain adhesion between tlie 
mucous membrane and the muscular coat of the bowel in order to counteract 
for the future the tendenc}'^ to haemorrhoidal stasis by giving a substantial 
support to the vessels, and this is gained by uniting the healthy mucous 
membrane from above to the verge of the anus — an advantage which cannot 
be overestimated. It closes what would otherwise be an open wound in one 
of the most undesirable localities of the body, and by protecting the ran 
surface from the irritating influences of passing faces pre^ants a considciab c 
amount of after-suffering and admits the onlj’’ possible cJiance of immediate 


repair. 

“ A contingency^ that will at once suggest itself to the minds of losc 
who read this description is the risk of stricture likely to follow the cicatrix 
resulting from this plan of operation. I may mention that where' ci i n 
feasible, with strict regard to removing every e^’idcncc of any hamoir loic a^ 
growth, I invariably leava longitudinal strips of mucous membrane con 
with the skin, but in severe cases requiring the removal of the cntiic 
ference I have no fear of the bowel being inconveniently c^ontractcU v 
mucous membrane alone is sacrificed ; and believe that undue U 
onlv take place when an annular cicatrix is formed at tlie c.viienst o 
meiit. I have taken great pains to ascertain that this fear is grounc 
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I have watclicd most of my oases for a siidioieiit leii;:fh of lime to relieve my 
mind of any fartlicr anxiety on tin's j)oint : at tlie same lime I folly realize 
that the progi’css of such eontraetion is slow." 

Walter Whitehead was horn in 1810 at Ilaslam ,lley. Ihiry. in Laiieashire. 
where his ancestoi's had carried on an extensive hnsiness as hleaehers for more 
than two hundred vears. lie was the direct deseendanl of John Kay. the 
inventor of the fly-simttle which revolutionized the textile trade, and he was 
a cousin of Robert Whitehead, the inventor of the lish-torjjedo which hears 
his name. 

Whitehead showed a marked indei)endenee of eharaetei- from childhood. 
At the age of S and “ by the unanimous vote of :dl his reliitives " he was sent 
to an academy in the Isle of Man. the head-master jiromising his father that 
he would see a marked imjirovcmcnt in his son within twelve months. He 
remained three years, and is reported to have changed “ his dorsal integu- 
ments ” several times without much alteration in his mental outlook. He 
afterwards attended a school at .Vltrineham, from which he ran away, and 
was educated finally at Making Place near Halifax, where mulcr a eom])etcnt 
head-master he quickly became head of the school, lie entered hi.s father's 
business at the age of 10. and remained for three years, until it was discovered 
that he had borrowed money to pay for lectures at the t'hathnm Street School 
of Medicine. He was ap])rcnticcd. therefore, to Drs. lianas and Hcnnctt, 
who were in general practice in Bury, and in ISC t he qualified by taking the 
L.S.A. in London and the L.F.P.S. at Glasgow. He then settled in general 
practice at Mansfield in Nottinghamshire, where he organized what is now 
the Mansfield and District Ilosjiital with accommodation for lO-l jiaticnts. 
though it was opened in 1SC7 with eight beds. He returned to Manchester 
in ISGS,. having previously gained the F.R.C.S.Ed., and was elected Surgeon 
to St. Marys Hospital for Women and Children, a jiost he resigned in 1S73 
on receiving the appointment of Assistant Surgeon to the Manchester Royal 
nnrmary. Here he became Surgeon in 1879. and resigned on reaching the 
age limit of 60 in 1900. He lectured on Clinical Surgery at the Owen’s College 
ciool of Medicine from lSS-1 until he became Professor of Clinical Surgery 
in the Victoria University in 1892. In 1902 he was President of the British 
- ec leal Association, and as a memento of the occasion he issued a charm- 
WlV volume entitled Some Apostles of Phijsiologij, written by Dr. 

Tw ^^irbng. the Brackenbury Professor of Physiology and Histologv-. 
"o nindred and fifty copies only were printed, and the name of the recipient 
mtroduced into each. IVhitehead was an enthusiastic yachtsman for 
anj rears, but in later life lie lir'cd retired but pleasantly employed in 
aft shrubberies on a hillside at Colwyn Bay. Here he died 

ibness on .August 19. 1913, having been twice married, and lear'ing 
one daughter. 

Elliott 'and^Fn'^ faken by permission from a photograph by Alessrs. 
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SOME CLINICAL ASPECTS OF CARCINOMA OF 
THE BREAST. 

By RAYjMOND JOHNSON, London. 

{Being the Bradshaw Lecture delivered at the Itoyal College of Surgeons of Entland 

on Nov. 6, 1924.) “ 

Every aspect of this subject is provided with such a voluminous literatuie 
that it seems something like presumption on my part to venture to talk about 
it in this place. My object is to use the occasion to deal with my own clinical 
experience on certain special points rather than with the work of others in 
this field. The great value of the work done in connection i\’ith tlie diseases 
of the breast in this countiy and elsewhere, especially from the side of morbid 
anatomy, cannot be doubted ; but on the other hand it is necessary to study 
without bias purely clinical evidence and endeavour to correlate this and the 
pathological ei-idence. 

The first point which may be considered is the clinical evidence of definite 
prb-existing disease in a breast in which a carcinoma subsequently develops. 
The general impression would be that in the vast majority of cases a cancer 
of the breast reveals itself by tlie patient’s accidental disco^^ery of a himj) in 
a gland in which there had never been any evidence of previous mischief. Is 
this general impression based upon satisfactory clinical evidence ? In order 
to try to answer this question I have abstracted all the instances occurring 
among 44'4' personally obsein ed cases of carcinoma in which there was clinical 
evidence of previous trouble in the gland, with the following result ; — 

Evidence of Pkevious Disease in 444 Cases of 
Cakcinojia of the Breast. 

Cases 


Lactation abscess . . . . 14 

‘ Inflammation ’ . . . . 1 

‘ Simple tumour ' removed . . 4 

‘ Simple tumour ' diagnosed . . 4 

Cyst removed . . . . . ■ 1 

Chronic mastitis — operation for . . 1 

Discharge from nipple . . . . 10 


In the 14 cases of lactation abscess the inten’al between its occurrence 
and the discovery of the carcinoma varied between eighteen months ant 
forty years, and in 11 of these the position of the two in the breast sugges ct 
only an accidental connection. In 2, however, the carcinoma dei'clopci | 
to the scar of the abscess, and in the remaining case a sinus was salt to la'C 
persisted since the abscess more than thirty years jircviously. I 
oradually occurred around the sinus, and at the age of 7o there v as a pit 
ulcerated carcinoma. Operation was not performed, partly on attoiui 
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the patient's mental conclitioii. She hecanic insane and died two years 
later. 

In the 4 cases in whieli a ‘simijlc tumotir' had been previously removed, 
the long interval— 27. 2.3. 15. and 2G years respeelively -rendered the sugges- 
tion that the original tumonr was malignant praelieally impossil)le. It is of 
interest that in 3 instances the eareinoma developed heneath the sear; in 
the fourth case, however, the jiosition did not eorres|)ond. 

Of the other 4 cases in which a ‘simple tmnonr' had been previously 
diagnosed in the position of the later carcinoma, in one of si.\tecn years 
duration the tumour was regarded as a ‘chronic mammary tumour', and in 
another of seventeen years' duration ‘aflenoma* had been flingnoscci. In the 
2 remaining cases a lump had been known to exist for fourteen and twenty- 
sLx years respectively. I have no ex|)lanalion to oiler of these cases, and 
unfortunately have no information as to the actual nature of those tumours 
which were removed. Possibly thev wore cystic-. One can only hazard the 
suggestion that in tliosc eases in which a carcinoma dc\-clopcd beneath the 
scar, many years after an o]rcration for abscess or ‘simple tumour', it may 
have been some condition set up in the breast at the site of the o])cration. 
rather than the nature of the condition for which tlie ojjcration had been 
performed, which determined the later development of the malignant growth. 
The not infrequent development of squamous carcinoma in connection with 
a scar in the skin is well known ; but I am not aware of any evidence show'ing 
that carcinoma of a glandular organ, such as the breast, may also arise in a 
similar manner. It certainly appears to be more than a eoincidcncc that, 
among 18 cases of carcinoma dex'cloping in a breast in which an operation 
for some other condition had been performed many years previously, in C 
the growth should have developed immediately bcncatli the scar in the skin. 
-A. tempting explanation of the small group in whicli a lump had e.xisted for 
many years before it assumed the characters of malignancy would be that 
a fibro-adenoma had become a carcinoma. Personally I know of only one 
specimen suggesting that such a change had occurred. Clinical evidence on 
this point, in view of the many mistakes in the diagnosis of fibro-adenoma, 
IS altogether untrustworthy. It seems, indeed, extremely rare for a benign 
gjonlh to alter its Uqre and become malignant. The two examples which 
a Ma\s seem to me the most suggestive are the change of an endothelioma into 
an endothelial sarcoma, and of a neurofibroma into a sai-coma — the ‘secondarv 
malignant neuroma’ of Garre. 

CYSTIC DISEASE AND CARCINOMA. 

Of the remaining three conditions — cystic disease, chronic mastitis, and 
( ISC large from the nipple — more must be said. The consideration of the 
an l' question of the relation between cystic disease of the breast 

ion'i he approached in two ways, the clinical and the patho- 

"hich 1 ^ finical method will chiefly consist in the search for cases in 
Tile'll' 'll 1 t^ystic disease, de^•elops carcinoma later, 

a nivl'' ®S'cal method concerns itself with the study of the evidence that 

te en specimen of carcinoma has originated in pre-existing cystic disease 
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and the detection of unsuspected carcinoma in a cj'stic breast. In studvinc 
the matter from the clinical side, I have limited mj^self to the clinieallv 
isolated cj^st (not necessarily single), as opposed to those cases in which more 
or less wideR- spread cystic disease involves one or both breasts, and in which 
complete removal is the only available treatment. There is no doubt that 
Sir G. Lenthal Cheatle is quite correct in his statement that there is no such 
thing as a single mammary cj^st ; but it is not less true that a cyst often 
occurs clinically as an isolated tumour without e^ddence of the smaller cysts 
which are no doubt present. IncidentalR, there can. I think, be no question 
that a small tense cyst deep in the substance of the breast may more closely 
simulate carcinoma than any other condition, so that often the only basis for a 
con-ect diagnosis is the detection of a sense of elasticity by the trained fingers. 
My own jDosition in relation to the detection of elasticity is di^dded into two 
periods — the earlier, Avhen I missed it and thus mistook a cyst for a carcinoma, 
and the later period, when I felt elasticiR which was not present and thus 
mistook a carcinoma for a cj^st ! 

own jrractice when dealing with an isolated cj^st of the breast — and 
the same treatment has been adopted -when two or even three tuinmirs were 
present — has been to excise the cj'st -with a narrow’ zone of the surrounding 
breast tissue. I think I have only twice tapped a mammary cyst, although 
there would be a third case if the tense cj'st had not ruptured wdien gras])cd 
with the fingers of the left hand. It is not onlj’ safer to remor’e the ey.st as 
being the one means of being quite sure of its real nature, but tapjnng is a 
very uncertain method, even though the cyst is injected at the same time. 
The question wdiich interests me is whether, if I were beginning practice 
again, I should adopt the same treatment, or whetlier the wdiole breast should 
be remoA'ed for fear of the later dcA’elopment of carcinojna. The devclo])- 
ment of another cj'st in the same breast may’’ necessitate a second or e\’c/i 
third operation ; but this hardly’^ in itself seems to justify' comjrlete removal 
in the first instance. 

To assist in answering the question before us, I ha^'e iin-estigatcd my 
ow’ii series of 107 cases of cy'st of the breast and have noted, as far as was 
known, the course of each. In 39 cases the lump caused by the cyst was 
only' known to have existed for periods vary'ing from a few day’s to a feu 
months before the patient came under observation, and later news w’as not 
obtained. In 3 cases the -whole breast was remo\'ed in the first instance, an 
erroneous diagnosis of carcinoma having been made. These 42 cases arc thus 
of no value in elucidating the question. In 34 instances after the loea 
removal of a cy'st the patient w’as known to be free from further trouble for 
periods vary'ing from one to nineteen y’ears. In one case no fresh t]e\’c]oj)mcnt 
had occurred fifteen y'ears after a cy'st had been tapped and injected wit i 
carbolic acid. In 3 cases more than one operation was performed for (ys s 
in the same breast : in one case four operations in four years, in another wo 
operations in four years, and in the third tw’o operations in three am a la 
y'eai’S. In 14 cases cy’sts wei-e dealt w’ith at different times in both wens 
the periods during which the patients W’ere under o'^^crvation varying rom 
one to eighteen and a half years. In 3 cases, although the jiatien s wer 
seen again after operation, there w’as evidence that the tumour caiisci , 



CAECINO^MA OF THE BREAST 


m 


the cyst had existed for eight years, one year, and tliree years res])eelivcly. 
In 4 cases in wJiicli after operation anotlier eysl fle\elo[)efl in the same breast, 
but was not treated, tlic interval varied from two and a half to twenty years ; 
and in 2 cases in wliicli a tiinionr liaving all tlie characters ol a cyst was 
present in botli breasts, but no operation was ]ierformed. the tumours in one 
case had existed for tiircc years, and in tlic otlier the jiatient was under 
observation for sixteen ycai-s. Tims in G1 eases the patient was under 
observation for periods vnrving from one to tweniy yenrs without any evidenee 
of the development of carcinoma. 

There now remain 4 eases in which a cyst and a eareinoma were both 
dealt with. In 2 of these the cystic disease was in the oj)j)osite breast to the 
carcinoma. In the first the left breast was removed for a central sjjheroidal- 
celled carcinoma, and at the same time two simjilc cysts were remo\’cd from 
the right breast. In the second ease the right breast was remox'ed for a 
tj’pical spheroidal-celled carcinoma of eighteen months’ duration, and a year 
later a cyst, recently noticed and as large as a ])igcon‘s egg. was removed from 
the left breast, there being no evidenee of recurrence of the carcinoma. There 
is. of course, no proof that in these two cases the conneetion between the two 
affections was more than accidental. 

In the 2 remaining cases the cystic disease and the carcinoma both 
occurred in the same breast. In the first of these a cyst of the left breast 
was removed by another surgeon, when tlic patient was 33 years of age ; the 
cyst was examined microscopically and pronounced to Ijc simjile. Some 
discomfort was subsequently experienced, and ten and a half years later I 
saw the patient for enlarged glands in the left axilla which had been noticed 
for three weeks. There was induration beneath the scar of the previous 
operation, and complete rcmo\'al was carried out. The tumour was a richly 
cellular carcinoma, tending to an acinous arrangement, and there were 
secondary deposits in the glands. Death occurred nineteen months later, 
^'^th thoracic symptoms of only a few weeks' duration. This is the only ease 
in which I har-e operated for carcinoma in a patient in whom an operation for 
c.'st had prexlously been perfomied on the same breast, and the long interval 
1' uch elapsed compels me to doubt whether the connection between the cyst 
nnd the carcinoma was in any respect more intimate than in the cases before 
mentioned in wliich a carcinoma developed beneath the scar resulting from 
an operation for lactation abscess or ‘simple tumour’ many years previously. 

In the second case I saw the patient for a tumour of the right breast of 
a out nine months' duration. TJiere was an almost central elastic tumour 
' as a Tangerine orange ; the nijjple was retracted, and the glands, 

mngh palpable, were not larger than on the left side. A simple C 3 'st was 
^^agnosed, and removed locally. The ej'-st was not of the characteristic 
■'■ariety, and contained a dirtj- creamj’ fluid, so that I Was a 
eve*^ entirelj' simple nature. Microscopic examination, how- 

anotl evidence of new growth. Four j'ears later I heard that 

the had remor-ed the breast and that the microscope revealed 

^ ‘duct carcinoma’. Death occurred two years later, with 

abnv„” 4 .i"'^, disease of the liver and the presence of an enlarged gland 
‘‘uo\e the claviele. 
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To sum up my own clinical experience in this matter — among 107 cases 
of cyst and 4-14 cases of carciiroma I know of only 2— and one of these not 
a veiy straightforward one — in which a carcinoma subsequently developed in 
a breast from which a cyst had been previouslj’’ removed. This evidence 
would therefore lead me to the conclusion that the connection between cyst 
and carcinoma is a remote one, and justifies the treatment of a simple cyst 
by local removal. 

In approaching this same subject from the pathological asjiect, I feel 
considerable hesitation in even mentioning my own experience in view of the 
extensive and well-known in’s’estigations of Lenthal Cheatle on this subject. 
Reference must be made, however, to a few cases bearing on the question, and 
especialljr to four cases in which a carcinoma was found in association witii a 
definite cyst. In one the only suspicious clinical feature was the presence of a 
^■er3'■ slight dimple in the skin over the cyst ; examination after local removal 
showed an appearance of new growth at one spot, and the complete operation 
was performed. In the second case a ty'pical spheroidal-celled carcinoma was 
found in the wall of a cy^st as large as a small plum ; the rest of the breast 
was indurated and contained many minute cysts. In the third case the 
tumour u'as clearly cy^stic but surrounded by indurated tissue, which after 
local removal was thought to be due to chronic mastitis. Examination 
showed, however, the typical structure of spheroidal-celled careinoma, and 
the complete operation was performed. In the fourth ease an apparently 
simple cy'^st was remos'ed by the patient’s doctor ; spheroidal-celled carcinoma 
was demonstrated, and I performed the complete operation. 

I may also refer to another case, in which, however, there was no oppor- 
tunity of making a pathological examination. Tire patient was 82, and liad been 
conscious of a lump in the upper and outer part of the right breast for thirty 
years, and for a short time had noticed a lump in the axilla. A large acute 
axillary abscess developed aird was opened, but it was not possible to decide 
whether or rrot it was entirely infiammatorJ^ The tumour in the breast was 
apirarentl)'^ cystic. The patient died trvo years later with, according to the 
account of the son, who was a medical man, trnmistakable careinoma. In 
this case it seems reasoirable to suppose that air old-standing cj'stic affection 
later became nralignairt. 

Four such specimeirs as those described are at least significant, and it is 
difficult to ar'oid the conclusion that if the cyst had rrot been jrresent the 
carcinoma would rrot have arisen. They point rather strongly in a direction 
opposite to that indicated by^ my' orvn clinical experience. 

Cheatle,^ irr a recent lecture, has referred to the investigations of Illom - 
good, of Baltimore, which were undertaken to shorv that cysts of the breas 
are dangerous, but led him to the conclusion that large ‘ blue-domed cys -s 
are rrot darrgerous. Cheatle expresses his agr-cement that “ as a rule this 'im 
of cy'st is not very dangerous,” but mentions three of his own specimens m 
which carcinoma began in one. It is the smaller developing cysts v ue j 
he regards as rrrore dangerous, and in them papilloma and carcinoma may 
develop either together or separately in the same breast. From liis c.\]K 
ence he maintains that er-en breasts containing big cysts ought to 

The position seenrs to rrre very perplexing, for I har'c been m i • ■ 
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of removing just tliat part— tlic big cyst— whirii C'liealle regards as the least 
clantrerous. and leaving most of the rest of the breast with its small cysts, 
etc., which he considers the most dangenuis. Guided l)y my own clinical 
experience alone. I should not know whether to remove the breast containing 
the cyst or the opposite one. for. as we have already seen, in two eases the 
carcinoma developed in the same breast and in two in the opposite one. 

My final decision would he to eontimie to remove locally a cyst which 
is clinically isolated, hut if the surrounding tissue is found to he extensively 
cystic, to remove the whole breast. The tissue around the cyst should in all 
cases be examined microscojiically. and of course if carcinoma is found, the 
complete operation should he performed. 


CHRONIC MASTITIS AND CARCINOMA. 


A further reference to the statistics on j). 6.30 shows that in only one ease 
had an operation been performed prc\'iously ibr chronic mastitis, and in no other 
case had this condition been diagnosed and carcinoma sidjscqncntly developed. 
The case in question was that of a single woman, age 5S. who was first seen 
with an ill-defined induration in the upper and outer quadrant of the left 
breast, stated to he of ten years' duration. The diagnosis was somewhat 
uncertain, and the indurated part was excised locally and proved at an 
immediate microscopic c.xamination to jircscnt no evidence of growth. Four 
and a half years later the patient was seen again, with a lump beneath the 
scar and retraction of the nipple, both only recently noticed. The complete 
operation was performed, and microscopic examination confirmed the diagnosis 
of carcinoma. A report nine and a half years later stated that the patient 
was well, but that tliere was “ some thickening of the scar ”. 

a digression, I may state my entire agreement with those who hold 
that local recurrences in the actual scar are rare. I have more than once 


removed a rather suspicious thickening of the scar of the incision or a stitch 
puncture, only to find a fibrous hjqjcrplasia. In one instance a nodule in the 
scar proved to be an implantation dermoid, and it is perhaps strange that 
such dermoids are not more common in the sears of operation rvounds. As an 
exception to the rule above stated, a case may be mentioned in which the only 
ocal recurrence occurred in the scar of the puncture for the drainage tube. 

hr using the term ‘chronic mastitis’ I realize that I am on dangerous 
^oimd, and have no desire in doing so to set myself up in opposition to Sir 
Cheatle, who regards the term as erroneous and considers the 
con ition to be characterized essentially by ‘hyperplasia of the breast tissue’. 

le (loe. cit.), in one of his most recent communications, has pointed out 
ce am clinical features which, in his opinion, may serve to indicate the 
ouT*^''?^ those forms of epithelial hyperplasia which he regards as danger- 
^ n my ignorance of these signs I have been compelled to group together 
The'*'' cases under the perhaps inaccurate term ‘chronic mastitis’. 

variable, and include localized indurations, single or 
indu ' ^^ually ill-defined in outline and leathery in consistence ; localized 
uot ] '^ niore nodular in character, the result of small cystic formations 
arge enough to give the signs of fluid ; and lastlj% more diffuse conditions. 
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affecting one or botlr breasts, and presenting characters corresponding with 
those of the localized forms. 

It will thus appear that no sharp line can be drawn between the clinically 
single simple cy^st and a local or more diffuse induration in which there is no 
clinical evidence of cyst formation. 

Sty own cases coming under this heading number only 77. In 47 no 
operation was performed ; in 20 the affected part of the breast was reinowd 
locally ; in 8 the whole breast was removed, and in 1 the complete operation 
was performed, because, after excising the local induration, it was thought 
to be malignant. It is to be regi-etted that my records of the later liistory 
of the 67 cases in which either no operation was performed or the indurated 
part was removed locally are not sufficiently full to be of practical value. 
Reference has already^ been made to the one case in which a carcinoma 
developed subsequently to the local removal of a microscopically simple 
induration ; but I am unpressed by the fact that of the 47 cases in which 
no operation was performed none was subsequently seen for carcinoma. 

And here I would venture, although with considerable liesitation, to 
express my belief that there is a tendency' to remove the breast, or even both 
breasts, for comparatively slight and ill-defined indurations more readily than 
the evidence of their importance seems to call for. 

As possibly' throwing some light on the question of a relationship between 
carcinoma, cy'st, and chronic mastitis, a diagram (Fig. 377) has been prepared 
showing the parts of the breast affected by' each, using for the purpose only 
those cases in which the position was accurately' stated. The result is inter- 
esting, and shows that not only' is carcinoma most common in the upper and 


outer quadrant, but that cysts and chronic mastitis are also more common 
in the same quadrant. Indeed, of a total of 560 lumps in the breast due to 
one or another of these three conditions, 265, or nearly' one-half, occurred m 
the upper and outer quadrant. This may' fairly' be used as a piece of erddencc 
pointing to some relation between the three conditions, but why' the upper 
and outer quadrant should be so much more liable than other parts of tbc 
breast is a my'steiy to me. Is it because this part of the breast is more 
exposed to injury', or has it any' conceivable relation with the course of the 


ly'mphatic drainage ? 

Although a digression, I should like to refer to a small matter of clinical 
interest, which at first sight seems hardly to have any' connection with the 
subject before us. I refer to the condition in which a prominent and fender 
rib cartilage is present and is mistaken by' the patient, and possibly t le 
surgeon, for an affection of the breast. I first learned of this condition, as 
of many' others of anatomico-chirargical interest, from Sir Rickman God cc. 
and I quote his remarks on the subject from Iris work with Sir .lames Kingsfon 


Fowler on The Disease.<i of the Lungn : — 

“Bifurcation of the anterior extremity of a rib or the corrcspoiu ing 
eai-tilage is occasionally' met with ; or there may be an additional cartt age- 
projecting from the side of the sternum. These anomalies arc mostly 
lateral, and the additional cartilage is almost always in the third interspmf- 
Extremely prominent ribs or rib cartilages are not infrequently ^ 

and. as far as I have seen, mostly* in the same situation ; these may gn c r 
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to a suspicion of tumour, and therefore claim a brief notice in this work. I 
have notes of at least three cases of young women to whom considerable 
mental anxiety and, apparently, a good deal of pain, were caused by tliis 
anatomical peculiarity.” 

Sir Rickman has pointed out to me that the rib cartilages er-en in licaltii 
are always more or less tender on pressure, so that it is easy to understand how 
a young woman who has perhaps lost flesh discovers a prominent tender lump 
and at once concludes that she has cancer. I have seen at least two cases of 
this kind, and in one of them supposed that the symptoms were due to some 
chronic mastitis affecting the upper and inner quadrant of the breast. I 
removed the apparently affected part; but the breast tissue seemed quite 
normal, and I have no doubt that the prominent third rib cartilage whieli lay 
beneath it was the sole cause of the pain and tenderness. 

DISCHARGE FROM THE NIPPLE. 

Referring yet once more to the analysis of cases on p. 630, it will be seen 
that in 10 cases of carcinoma there was a history of discharge from the nipple, 
which had been noticed for variable periods before the discovery of the tumour. 
This physical sign of disease of the breast is in my experience not common ; 
nevertheless it is of considerable interest and practical importance, and, though 
they are few, I have ventured to note the main points in my own cases, 
dividing them according to the character of the discharge — blood-stained and 
colourless. Among the 20 cases in which the discharge was blood-stained are -1 
in which, when the patient was first seen, there were no other physical signs. 
In three nothing was done ; in one of these the patient had “ forgotten all 
about it ” fi\"e jmars later ; one was not seen again ; in the third case opera- 
tion was performed three years later for Paget’s disease and carcinoma. In 
the fourth case opei'ation was advised, and the breast, which was removed 
elsewhere, was the seat of a cystic mastitis, in which were cysts containing 
papillomas. In 4 cases an intracystic papilloma was present. In 2 there was 
cj^stic mastitis. In 10 cases a tumour was present, diagnosed as carcinoma 
and confirmed by operation in 9. In one case a very large tumour vas 
diagnosed as either sarcoma or cystic adenoma, but was not submitted to 
operation. It is interesting to note that among the 9 carcinomas were 2 in 
which a small cyst containing a papilloma was present in connection with the 
growth ; 2 in which the cells, although spheroidal, had a jjapillomatous arrange- 
ment ; one was columnar-celled ; and in one the breast tissue was cystic. 
One almost feels justified in stating that, when a blood-stained discharge 
occurs in a case of ordinary carcinoma, it is an associated intrac_\stic 
papilloma, and not the tumour itself, which bleeds. 

From the clinical standpoint a blood-stained discharge from the nipp e 
may be met with in tlmee circumstances: (1) It may occur in association 
with other signs of disease of the breast, which determine the met lot o 
treatment. (2) It may be unattended with other physical si^is. m > 
can be shown that pressure on a particular spot induces the disc large , in 
such a case this part of the breast should be removed IocalI> , am . 
obviously malignant, submitted to careful microscopic examination a < 
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deciding wJictlicr complete removal is necessary. (:5) 'I'lie <lis<’liarj;e may not 
only be iiiiattcncled rvilli other ]il-iys\eal sijins. I)nl the |)ar( of the breast- in 
which it arises cannot tie demonstrated: in sneli a easi- tlie whole breast 
should in iny opinion be remo\'cd. Several of my eases support this opinion, 
that which most strongly impressed me being the one in which, three ye.ars 
after I first saw tlie jinticnt, I’agcl's disease and eareinoma had develojied. 

Among the IS eases of colourless «liseharg(,' were - in which no jihysieal 
signs were present and nothing was done; in one of these the diseh.-irge was 
knomi to liavc ceased three and a half years later. In 7 eases ^•arions lorms 
of cystic disease were present. In <S eases a {•areinoma was jiresent. and in 
one a tumour regarded as a ]ierithclioma. Of the .S careinomas. 0 were of 
the ordinary type. 4 being central and one jiresent in a cystic Iireast ; one 
was associated with Paget's disease, and one was eohmmar-ecllcd. 

If a colourless discharge is considered in the same three clinical grotijis 
as the blood-stained. I should suggest that the same line of treatment is 
adopted, except that in the third group very little risk will jirobably be run 
if no operative measures arc uiulertaken. 


INJURY AND CARCINOMA. 

In considering the clinical evidences of )n-c-cxistcnt conditions in the 
breast favouring the de\'clopmcnt of eareinoma. mention must be made of 
the possible influence of jircidotis injury. Samjison Handley, in his work on 
Cancer of the Breast, carefully considers this tpiestion, and records what he 
believes to be the first case in which the doctrine of traumatic carcinoma was 
accepted in the English High Courts. He also quotes numerous significant 
rases from M. B. Coley's well-known article ” On Injury as a Causative 
actor in Cancer Handley concludes that in order to establish a case of 

traumatic carcinoma it must be shown that the injury was a single one of 
some severity, causing recognizable objcctir'c signs such as bruising, that no 
ump was present in the breast previously, that the injury preceded the 
uniour by not longer than a year, that the tumour apjicared at the exact 
SI e ^ injury, and that its nature was established by microscopic examination. 


The 


necessity of the last condition is obvious, and in this connection 


and* aT' drawn to a r-ery interesting affection described by Lee 

fat and Fontaine,^ and ollicrs under the names of ‘traumatic 

Lee**^**l**^'* female breast’ and ‘granulome lipophagique’. In one of 

the **'nl ^ cases, a very fat woman, age 52, received a violent blow on 

di ' breast. Tlmee mouths later a hard tumour above the nipple was 
brow*°T* ^ carcinoma, and operation performed accordingly. A yellowish- 
necro*' present, whicli on examination showed broad zones of fat 

and active proliferation of connective tissue. In one of Stulz 

the h ^ cases a woman of 53 fell while pushing a small cart, one of 

later **'*'^ wliich struck her r-iolently on the left breast, and some daj's 
"as still appeared at the seat of injury. After two months there 

little lowe^ *t/^ staining over the upper and inner part of the breast, and a 
d'oranoc^^ ^ ® tumour, the skin os'er wliich presented the ■pcau 

e appearance. There was no glandular enlargement. Cancer was 
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diagnosed, and the breast with the axillary eontents was removed by Senccit. 
A seetion of the breast showed a hard nodule containing a small ca\'itv 
filled with oily liquid. The solid part was of a brownish tint, with numerous 
haemorrhagic points, and the microscopic structure was similar to that found 
b}'^ Lee and Adair. 

In three of Lee and Adair’s cases a tumour of this nature had followed 
a subcutaneous injection given during an operation. Thus in one case a 
woman of 36 received an injection of ph}^siological serum helow the right 
breast during an operation for ruptured ectopic gestation. Six months later 
there was a hard tumour at the lower part of the breast which was regarded 
as carcinoma. A radical operation was performed, but examination showed 
that the supposed cancer was of the same nature as those under considera- 
tion. In one of the later cases, in which the tumour was seen ten months 
after an injection given during h 5 '^sterectom 3 '', the nature of the condition was 
suspected, the tumour alone removed, and its nature confirmed bj"^ micro- 
scopic examination. Stulz and Fontaine have collected in all nine cases of this 
tA'pe in the breast, and give references to similar conditions found in other 
situations. Of the 9 breast cases the condition occurred in 6 after a blow 
and in 3 after an injection. Obesity was noted in 6. In 6 cases the lump 
resembled carcinoma, and in 3 a simple tumour. A pcau d'orange condition 
of the skin was present in all tire 6 cases resembling cancer ; palpable glands 
were present in onlj'^ one. 

I have thought it worth while to refer to this interesting series of cases, 
of which, however, I have no personal experience, because it may be well to 
bear them in mind in the case of a lump in the breast following a definite injury. 

Among mj’’ own cases of carcinoma are a large number in which the 
patient assigned the disease to a previous injury, but none in which 
Handley’s conditions were fulfilled for regarding the one as the result of the 
other ; and in the four cases in which there rvas a clear history of bruising, 
the interval between the injury and the discovery of the tumour was a few 
weeks, twentj^-one months, two years, and twelve years respectively. Coming 
back to the original question, mj”^ own experience leads to the conclusion 
that in most cases carcinoma of the breast is discovered accidentally m a 
gland in which there is no clinical evidence of any previous disease. 

In the case of a doubtful lump in the breast the surgeon should lay the 
jDosition clearly before the patient, and obtain consent to proceed at once to 
the complete operation if exploration proves this to be necessary. And icrf 
I would insist upon the importance of excising the doubtful tumoiii rat icr 
than merely^ incising it in situ. I was early impressed with the iniportaiiee 
of this when assisting at an operation in such a case. An exploratory' incision 
revealed only' a dense, apparently' solid mass, regarded as without ( on j a 
carcinoma. After the complete operation had been performed, further 
illation showed that the exploratory' incision had missed by' a fraction o a ^ 
inch a small chronic abscess. My' further experience is that very rare y ( nc 
a careful naked-ey'e examination fail to enable the surgeon to decice v ' 
or not local removal is sufficient, and consequently that an immec la c ni 
scopic examination is -very' rarely' called for. 
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Incidentally it may be mentioned that llic jircjmrntion of a iniero.seojoic 
specimen during the operation is not a rcrcntly discovered aid in diagnosis, 
and was employed by Jlnreus I3cck when I was his house surgeon nearly forty 
years ago, and is referred to by Beck in the ninth edition of Erichxcii x Stirgny, 
18SS, in the following words : “ In all cases in which there is floubt as to the 
nature of the growth, an incision should be made into it if it is a case tit for 
removal by operation, and if necessary a slice should be removed, or a sera))ing 
of it, or a section cut after freezing may be i)ut under the nucroseo])e As 
a rule the difference between a small hard carcinoma and a ]mteh of indurated 
breast tissue is almost as marked to the naked eye as under the microsco))c, 
whilst in reallv ditlicult cases, as for instance in the distinction between a 


duct papilloma and a papillary carcinoma, a leisurely and deliberate c.\aniina- 
tion of a carefully prejiarcd s]iccimcn is required. In such a case it is better 
to postpone the decision until this has been ])ossiblc. even at the risk of 
exposing the patient to two ojierations. 

It would be entirely out of place to consider here the general sid^jccl of 
the diagnosis of carcinoma of the breast, but mention may be made of one 
form in wliich a mistake is especially apt to occur, viz., carcinoma of untisuallj' 
peripheral origin and beginning apparently in an outlying lobule on the surface 
or at the extreme periphery of the gland. In 4 cases of this nature a 
■RTong diagnosis was made, 3 being regarded as fdmo-adenomas and 1 as a 
cyst, Li all the diagnosis was considered to be so certain that the tumour 
was removed under local anaesthesia before its true nature was discovered. 
In each instance the tumour was very small, movable on the surface of the 
breast, and unconnected with the skin. 


Allied to cases of this kind are those very interesting ones in which the 
disease begins in the so-called ‘axillary tail’ of the breast, and in which the 
patient seeks advice for a tumour under the arm. Six cases of this kind 
lave come under my notice, and in 4 of them a correct diagnosis was made, 
t e tumour 13 'ing in the anterior part of the axilla under cover of the pector- 
a IS major and at an earh' stage becoming adherent to the skin. In 2 
cases, however, the connection of the tumour with the breast was not at first 
recognized, and it was regarded as glandular. In one of these cases this 
seemed so certain that the notes especiallj’’ record the fact that no septic focus 
or nen gron-th, melanotic or other, was found. The other case is particularly 
poorlj^-nourished woman, age 26', who had been the subject of 
for^™^ scoliosis since earl}' childhood, had noticed a lump in the left axilla 
"There was a large hard mass under cover of the pectoral 
Q above its insertion, discharging a thin fluid through an ulcerated 

oner skin. A diagnosis of tuberculous glands was made, but 

performed nature of the case, and the complete operation was 

develcT^V growth involved the extreme outer end of an unusually 

It is int lobe. Recurrence proved fatal in about eighteen months, 

of the the patient’s mother liad been operated on for cancer 

"ith tho'^^^^'^ nronths previously. Cases of tliis nature ma}^ be confused 
patieivt’s^^ 'r occasionally the axillary glandular tumour attracts the 

unrecotmiz^'*^^ small primary tumour in the breast itself is still 
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This leads to the general statement that it is exceedingly rare in the 
case of carcinoma of the breast for a secondary deposit to attract attention 
and be regarded as the primary disease whilst the really primary tumour in 
the breast is overlooked. This is perhaps not surprising when the readiness 
with which a tumour of the breast is usually detected is taken into aeeount, 
and it is of interest that, at a discussion at the Royal Society of jMedicine in 
1919 on “ Secondary Deposits in Bone mistaken for Primary Tumours ”, no 
case of the kind was mentioned in connection with carcinoma of the breast. 

jMy personal experience of such an occurrence is limited to a single case 
published in 1892 in association with Dr. George IMurray.* The patient, age 
41, under the care of Dr. Sj^dney Ringer, in Universitj^ College Hospital, had 
suffered for six months from pain in the scapular regions, soon followed by 
wasting and loss of power in certain muscles of both upper limbs. The dia- 
gnosis was obscure until a small hard tumour, having the characters of a 
carcinoma, was accidentally discovered in the right breast. Death occurred 
on the seventeenth day with chest complications, and at the autopsy a mass 
of growth was found in the mediastinum, in^nlving also the spinal column. 
The fuither interest of the case lay in the fact that it afforded a demonstra- 
tion of the muscles supplied by certain nerve-roots. Thus, the sixth cervical 
roots were involved in the grorrth whilst the fifth roots were free, and corres- 
pondingly the sternal and costal fibres of the pectoralis major were atrophied 
whilst the clavicular fibres were unaffected. 

A further elaboration of the same point is that it seems very rare to find 
evidences of metastases in a case of carcinoma of the breast in which the 
disease is still in an operable condition. Although in e^'ery case it is essential 
that a thorough general examination of the patient should be made, it is very 
exceptionally that any sign of a secondary deposit is found. My experience 
may be unusual, but in my own series I can find onlj’’ one instance in whicli 
an operable carcinoma had already produced a recognizable metastasis which 
rendered operation useless. The patient, age 48, had noticed a lump in the 
right breast for thirteen months, and for eight months had suffered from jinni 
in the back and ‘sciatica’. The tumour was apparently very favourable or 
operation, and there were no palpable axillary^ glands, but there was comp etc 
flaccid paraplegia, and X-ray examination showed deposits in the dorsal 
and in one rib. A striking case of this kind has recently' been recorder n 
Thompson and Keiller,® of Galveston, the patient being a young voniaii, 
age 28. The most marked features were pain in the lumbar spine, 
taneous fracture of each humerus, and the detection of many skeletal 
of grow-th b}' X-ray examination. A small lump in the left breast, saic o 
have been present since the age of 10, was at first not regarded as connee ci 
with the other findings, and a diagnosis of multiple myelomas was j 
Nine months after the onset of the symiptoms the breast was remoiw ai 


found to be the scat of carcinoma. 1 1 T osf. 

If the general examination is to be really thorough, it shoulc , ,jj 

include an X-raj' examination of the chest and an examination o t le pc 
I must confess to having omitted almost systematically examination o 

pelvis, although, looking to the frequency with °[„n,atic 

this situation, it seems to me that it is really as essential as tli •. 
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examination of tlic chest and abdomen. One of iny latest eases impressed 
this very forcibly upon me. I removed the ri^ht breast of a woman. a<;c Gt, 
for a small sphcroidal-eclled carcinoma, the axillary "lands showin" no sign 
of disease. Only three and a half months later the jmtient was readmitted 
to hospital with signs of free llnid in the abdomen and a hard mass rising 
out of the pelvis on the left side. Pelvic examination showed a large tumour, 
probably involving the ovaries and jicritoncnm. which eotdd do)d)lless have 
been detected before the breast was removed. The change of ojjinioir con- 
cerning the e.\]5lanation of these ovarian metastases in breast eanecr is a 
fascinating study, and leads us from the earlier and purely fanciful sympa- 
thetic theory to the direct lymphatic ])ermeation cx])lanation of Handley. 
Sympathy has indeed ceased to be regarded as a potent factor in pathology ! 

This may seem an ajpirojiriatc place to record four cases in ■wliieh 
malignant disease of the breast occurred in women who. cither previously' or 
subsequently, were also the subjects of malignant disease of the uterus or 
ovary, the groudh in each position being carcinomatous and apparently' 
primary. The pelvic operation in each ease was ]icrformcd by my colleague, 
Dr. Herbert Spencer, in University College Hospital, and I am indebted to 
him for pemrission to use the information which he has given me. 

Case 1, — ^Age 40. Malignant ovarian tumour (sphcroidal-ccIIcd carcinoma), 
removed ilay, 1915. Right trreast removed for central eareinoina (spheroidal- 
celled) of sLx montlis’ duration, February, 1921 ; no palpable glands in right axilla, 
but several enlarged glands in left posterior triangle and in left lumbar region. In 
May, 1921, signs of recurrence in pelvis. 

^ose 2. — Age'’ 08. Malignant papilloma of the ovary, removed March, 1920. 
Left breast removed for soft hrcmorrhagic ttmrour (very cellular spheroidal-cclled 
carcinoma) of nine montlis’ duration, .April, 1920. No evidence of recurrence of 
either tumour in .April, 1924. 

Case 3. — Age 50. .Abdominal hysterectomy for carcinoma of body of uterus 
1920. Right breast removed for carcinoma (spheroidal-cclled), 
- pru, 1923. Xo ei-idence of recurrence of cither tumour in August, 1924. 

, , — ^Age 47. Partial removal of the left breast for ‘cancerous tumour’ 

t ructure not knou-n), September, 1910. A'aginal hysterectomy for carcinoma of 
November, 1910. Hard fixed masses in peh-is, probably' 
o'Uaular, and enlarged glands in left axilla in November, 1919. 

tl 4 ^ is'iewing these four eases, it will be noticed that in Cases 2 and 3 
tl'^t structure of the breast and pelvic tumours is sufficient proof 

si't secondary' to the other. In Case 1 the two tumours were 

to hi structure to make it possible that one was secondary' 

as If the ovarian tumour was secondary' to the breast, it must be 

l)rln™ removed by' operation more than five years before the 

havri' '"■'‘s detected. Could, however, the ovarian carcinoma 

neck and were the glands in the left posterior triangle of the 

1^00 1 the right breast secondary to it ? Both x-iews seem 

Were acceptance, and the remaining view — that both tumours 

lu appears the most likely' solution, 

that it case the nature of the breast tumour is unknoxvn, but 

as malignant is practically' certain in x'iexv of the axillary' glandular 
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enlargement three years subsequently, and it must be regarded as practicallv 
eertain that it, as -well as the squamous-eelled eareinoma of the cervix, vas 
primar^^ 

A consideration of these cases suggests two interesting questions. First, 
Has an unmistakably secondary carcinoma ever been seen in the breast, except 
from disease of the opposite gland ? Secondly, Can the minute structure of 
a cancer in the breast be such as to prove that it could not have arisen in 
the gland itself ? The answer to the first question is, I believe, in the nega- 
tive. With regard to the second question, I should until recently liave 
supposed that of the three ordinary forms of carcinoma — spheroidal, columnar, 
and squamous — the last could not be of primary breast origin. In 1918, 
however, I published with Mr. T. W. P. Lawrence® “ Two Cases of Squamous 
Epithelial Tumour of the Breast ”. In one of these the tumour had almost 
certainly arisen in the skin, but in the other case the tumour was embedded 
in the breast substance and was entirely unconnected with the skin. Tlic 
tumour was composed of irregular epithelial masses, the cells of which were 
in large measure very jDcrfectly developed prickle-cells. Among the epithelial 
masses were numerous irregular gland-like spaces lined with spheroidal epithe- 
lium, and scattered through the tumour were small islands of breast tissue 
with fat. The only similar tumour of which we could find a record was one 
described by Konjetzny, who suggested that the tumour probably arose in an 
early embrjmnic ectodermal rest. Although it is doubtful if a tumour of this 
nature is reallj'’ carcinomatous, it shows at any rate that the presence of a 
squamous-eelled growth in the breast substance is not a proof that the tumour 
is secondarJ^ 


BILATERAL CARCINOMA. 

The question under consideration is closely connected with that of carci- 
noma of both breasts and the relation of the disease in one breast to that m 
the other. I entirely agree with the opinion expressed by Stiles^ o^'er thirtr 
ago that “ when both breasts become cancerous, one subsequently to the 
other, the disease in that affected later is, in the majority of cases, probabl} 
the result of lymphatic infection, and not a primary condition . 

Stiles is of opinion that the invasion of the second breast is b 3 " iva} o 
the retromammary Ij^phatics, and points out that bj’' the same route t ic 
Ijmiph glands in the axilla on the side opposite to that of the niammarr 
tumour maj’’ occasionally be involved. As an example of this, he quotes a 
case of Chiene’s in which the patient presented herself with a second 
rence in the left mammary region ; there was a large mass in the le t axi a 
and two masses were present in the right axilla, there being no eriieiicc ^ 
disease in the right breast. I have seen a striking case ot this kind, m u >>c 
a small hard carcinoma, said to have been of three years’ duration, anc si 
ated in the outer part of the left breast, was associated with extensn e c isca 
of the glands in the right axilla, there being no palpable glands in 

rirrVif Krpnef nrinparincr to bfi normal. OIIG OU ( ' 


secondary, and 


axilla, and the right breast appearing to be normal 
to regard the disease of the l 3 TOph glands in such a case as - 
after all it is a shorter h’^mphatic joumex' to the opposite breas lan 
opposite axilla. 
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On tlie other hand, tlicrc is no diflicnlty in supposin'! fliat in some eases 
the disease arises primarily on both sides, aiul if tliis be the ease the breasts 
would onlv be illustrating the oeeasional ocenrrenee of bilateral malignant 
disease in paired organs. 

In one of niv cases the type of growtli on tlie two sides was so different 
that it is diflicult to suppose that one was secondary to the other. Tlic 
tumour of the right breast was a small, hard, shrinking careinoma ; that in 
the left, removed six years later, w.ns unlike any other which I have examined. 
It presented to the naked eye an airpearance exactly like an angioma. api)car- 
ing to consist of a fine spongy mesh-work fidl of blood. Microscopically it 



the structure of a very richly cellular spheroidal-celled carcinoma, the 
ten re of the large cell masses being occupied by blood (Fig. 378). Apart 
in*''^ h ^ difference in the structure of the two tumours, it seems probable 
o sue a case as this, when a period of several j'ears elapses between the first 
s'mn^ detection of the second tumour, and in the absence of any 

o s^o recurrence of the first tumour, that both tumours are primarj'. 
iim ' 1 °"^ of 16 eases of bilateral disease are most disappoint- 

wiTh^'^' comment. Six were knomi to be dead ; 4 were seen 

"■ere metastasis, and in 1 the operation was incomplete. Three 

seen after the second operation, and in only 2 was the patient 
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known to be apparent^ free from recurrenee one and two years respectively 
after the second operation. The longest interval between the two operations 
was six years. 

Kilgore, 8 in an interesting paper published in 1921, found 37 instances 
of bilateral disease among 1100 unselected cases of cancer of the breast, and 
of these he regarded 13 as probablj’- primary, because of the long interval, 
the absence of recurrence of the first tumour, and the good results following 
the second operation. Of these 13 cases, in 12 the interval was five years or 
longer. Kilgore quotes the Census Bureau Reports, giving the expectancy of 
cancer of the breast in women of different ages. The highest rate is between 
35 and 45, when it is 1 in 52, or 2 per cent ; whereas in women who live for 
five years or more after the removal of a cancerous breast the expectancy of 
cancer of the remaining breast is four times greater than the liability of all 
women of the same age to cancer of either breast. 

When a woman is seen with carcinoma of both breasts and no evidence 
of metastases, the two breasts should be considered on the same lines as if 
they belonged to different individuals. If each is apparently operable, both 
should be removed — at the same sitting or not, according to the condition of 
the patient at the completion of the first operation. If, however, the disease 
on one side is inoperable, it will be of doubtful benefit to the patient to 
remove the more favourable one, and nothing should be done. 


PREGNANCY AND CARCINOMA. 


It may be noted that among the 16 cases of bilateral disease 3 occurred 
during the child-bearing period. I have in all had 20 cases in which 
the disease occurred in more or less close association with pregnancy and 
lactation. It is, I believe, universally recognized that in such circumstances 
the disease is likely to run a particularly rapid and malignant course, not 
fully explained by the necessarily lower average age of the patients, and in 
my orvn series there is no striking exception to this rule. The average age 
of the patients was 35'4 years, whereas the average age of 500 consecutue 
cases of cancer of the breast in University College Hospital was as high as 


49-6. 

As striking examples of extreme malignancy may be mentioned t ic 
follow'ing : — 


Case 5 . — ^Tumour noticed about two months before pregnancy ; in four 
the tumour Avas large, fixed, and inoperable ; death in seven months with sccon 
deposits in skin, lungs, liver, and pelvis. 


Case 6. — ^Tumour noticed in seventh month of pregimncy ; in 
diffusely affected and fixed, and the patient very ill, w'ith skin nodules a n 
jaundice. 

Case 7 . — ^Admitted to University College Hospital under Sir John 
on account of cough and slight fever occurring during lactation. ® than the 
diminished in size, it was noticed that the left remained larger apJ ‘ jnnnia of 
right. Death occurred on the eighteenth day. There was a diffi • 
the left breast, with secondarj'- deposits in the lungs and liver and 
mediastinal, and abdominal lymphatic glands. 
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The three cases of bilateral disease oeeurriiij; (hiring the child-bearing 
period were as follows : — 

Case S. — Liimi> in left breast removed locally by another surgeon ; it recurred, 
a tumour also appearing in the right breast. liightcen months after the first opera- 
tion both breasts removed. Pregnancy began three months later, and six months 
after the termination of pregnancy there were extensive local recurrences on 
both sides and signs of mctastascs in the chest. 

Case 9. — ^Tumour of left breast noticed early in pregnancy : twelve months 
later there was extensive disease on both sides. Opcr.ition on the left proved 
incomplete, and therefore the right was not removed. 

Case 10. — ^Left brc.ist removed for aarcinoma ; fourteen months later a tumour 
appeared in the right breast shortly before a miscarriage, there being no evidence 
of recurrence on the left side. Operation was jicrformed. but the result is not 
known. 


Henri Yignes.® in an interesting article on “The Evolution of Cancer of 
the Breast during Gestation’', discusses the subject fully, and takes into 
consideration the course of the disease when appearing during pregnancy and 
lactation, and also the effect of pregnancy on a cancer previously present. 
He states that the oceurrenee of pregnancy after the removal of a cancer- 
ous breast is very often the signal for the appearance of the disease in the 
other breast. Trout,^® dealing with this aspect of the disease, records two 
cases in wliich a subsequent pregnancy occurred and each developed cancer in 
the remaining breast. From otlier surgeons Trout collected 15 cases of this 
bind, of whom no fewer than 1.3 had cancer of tlic remaining breast and 12 
died verj' rapidly, the inten-al between the operation on one breast and the 
occurrence of the disease in the other varying from two to ten years. I 
We personal experience of only one case of this nature {Case 10 above). 

he observations of Kilgore already mentioned suggest the necessit}' of 
caution in assuming too readily that the subsequent pregnancy takes an 
important part in determining the development of carcinoma in the remain- 
ing breast. 


. j^fogetber it seems to me dilbcult to picture a more tragic and 
pi la le example of malignant disease than that of cancer of the breast 
occumng in a healthy young woman in connection with pregnancy, 
ber purposes of comparison, I tabulated an equal and consecutive num- 
er 0 cases of carcinoma in women under forty years of age in which the 
occur in anj"^ relation with pregnancy. Of these 20 cases 8 died, 
result of the disease, at periods varjdng from eight months 
rhe ^ •“ ^ffor the operation ; one died four jmars after operation from 
without signs of recurrence ; 6 were alive, but with 
four ° recurrence or metastases, at periods varying from six months to 
first a ^ disease w'as inoperable four months after it was 

rence f patients only were known to be free from signs of recur- 

operatio'^'^ montlis, two years, four and a half years, and six jmars after 
caution f These results are sufficiently bad, and suggest that 

iiig the n lest too great a share be assigned to pregnancy in explain- 

clilld bo malignant course of cancer of the breast occurring in the 

“earing period. 



so CO Gl 
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CARCINOMA AND FEVER. 


Before eoncluding, I should like to take 
the opportunity of reeording a case in which 
a carcinoma of the breast appeared to be 
the cause of a considerable degree of fever. 
The patient, a widow', age 36, had noticed a 
Imnp in the left breast for six months, the 
increase in size being more rapid during tlie 
last six weeks. Eight days before her ad- 
mission into University College Hospital slic 
became feverish and unfit for work. There 
were no symptoms or ph3^sical signs to 
account for the fever, the course of which 
is shoAvn in the accompanying chart {Fig. 
379). Widal’s reaction was on tw'o occasions 
negative ; a blood-count showed a moderate 
leucocytosis. The tumour in the upper and 
outer quadrant of the left breast had tlic 
characters of a rather soft carcinoma, the 
skin over it being attached and slightly red- 
dened ; several hard glands W'ere palpable in 
the axilla. On the seventh day after admis- 
sion (the sixteenth of the fever) an incision 
was made into the tumour in view of the 


possibility of a mistaken diagnosis ; it ex- 
posed a soft solid grow'th, wdiicli pro^’cd on 
microscopic examination to be a very 
cellular spheroidal-celled carcinoma, the cells 
being unusually large and vesicular and 
showing very active mitosis (Fig. 380). The 
fever persisted, and on one occasion rose to 
10f°. On the twenty-fourth day (the thirty- 
second of the fever) the breast was removed. 
The temperature at once fell, and sub- 
sequently only twice reached 100°. Fifteen 
days later the complete operation was 
finished. Three years later the patient 
showed no evidences of recurrence. 
no comment to make on this case cxcep 
that it is difficult to imagine that persisten 
fever due to some other and undiscovered 
cause and of four and a half weeks dura- 
tion should by an extraordinary' coincK ci ' ‘ 
have terminated abruptly' on the \cry ( . 
on which the breast was rcmo\ cc . 

It is to be regretted that a bac criolog <al 
examination was not made o le 
removed at the exploratory operation. 
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Spacefill not permit me to refer to my personal results in the treatment 
of carcinoma of the breast, and jicrhaps it is as well. An .American surgeon 
writing on this subject has remarked that “one of the most useful results of 



Fig. 380. — Cnrcinoir.n of breast, associated a itii fever. 


sn analysis of a series of operations for carcinoma of the breast is to lessen 
the conceit of the average surgeon ”, I feel quite humble enough at the 
conclusion of this leeture without going out of mv way to produee a eondition 
ot litter abasement. 


REFERENCES. 

Sm G. Lcxthal, Brit. Med. Jour., 1024, i, G53. 
ee, B. J., and Adair, F. E., Ann. of Surg., 1920, Ixxii, 188 ; and Surg. Gi/necol. 
j and Obst., 1923, xxxiv, 521. 

, nn'i Foxtaixe, R., liev. de Chir., 1923, Ixi, C4G. 

5 f tt., and JIl'rray, G. R., Medico-chir. Trans., 1892, Ixx\-, 47. 

"t- E-) and Keillcu, Violet H., Surg. Gynecol, and Obst., 1924, xxxs-iii, 

^ Lawrence, T. W. P., Bril. Jour. Surg., 1917-18, v, 417. 

Pt I •^ 01 "’., 1892, xxx\-ii, Pt. II, 1099; Jbid., 1892, xx-XATii, 

’ •'iaier. Med. Assoc., 1921, lxx^^i, 454. 

‘’Tno.^?’u I, 409. 

> n. H., Surg. Gynecol, and Obst., 1922, xxxiv, G30. 



650 THE BEITISH JOURNAL OF SURGERY 


CARCINOMA OF THE BREAST AND ITS METHOD OF SPREAD : 
EMBOLISM OR PERMEATION. 

Bv DUNCAN C. L. FITZWILLIAIMS, London. 

The usual text-book teaching about the spread of malignant disease is that 
the cells of a sarcoma spread by the blood-vessels, and the cells of a carcinoma 
bj'' the lymphatics. That, howe^'er, is not the whole truth, and we shall find 
on examination that the cells of both forms of malignant disease are able to 
spread by both sets of vessels. Before dismissing sarcoma, with which it is 
not now proposed to deal, it may be stated that l3miphosarcoma spreads 
constantly by the lymphatics, a fact stated in the alliteration that sarcoma 
of the testicle, thyroid, and tonsil spreads along the ]}'mphatics. Perhaps 
the best example is the melanotic sarcoma ; but I hesitate to mention this, 
because some observers class it as a melanocarcinoma, in which case we should 
expect it to spread b}'^ the Ijmrphatics, along which it passes and infects the 
lyjnph glands, draining the affected area ; if, however, it be classed as a melano- 
carcinoma, then it becomes one of the best examples of a carcinoma spreading 
by the blood-stream, as its distant metastases are obviously blood-borne. 

Let us turn now to carcinoma proper. The recognized method of spread 
is along the l3’’mphatics, but the spread b3'^ the blood-vessels sometimes is almost 
as important. To this surgeons pa3’- little attention ; indeed, some mention 
it onl3'^ to deny its importance. How, then, do malignant cells get into the 
blood-stream, and Avhat becomes of them there ? 

When carcinoma starts in the region supplied b3’’ the systemic circulation, 
in contradistinction to carcinoma starting in the region supplied b3'^ the portal 
circulation, the cells ma3'' gain access to the blood-vessels in two ways, fliey 
may find their way along the lymphatics, either avoiding the glands, or even 
passing through the glands when the lymphatic tissues are loose enough to 
permit this to be done, or in course of time eventually" growing through the 
gland, and so enter the large veins at the root of the neck. 

There is, however, an easier way" emphasized by Goldmann, who insists 
that carcinoma can spread by the blood-vessels as well as by" the lymphatics. 
Goldmann proved by microscopic investigation that the vessel walls become 
invaded by the cells of the growth carried to them by the nutrient ^.isn 
vasorum, which he stated were devoid of tymphatics. These cells increase am 
multiply" in the vessel walls, especially below the intima of the veins. m 
cells eventually break through the intima into the lumen of the vessel, nliuicc 
thev can easily" be carried into the general circidation. This has jccn 
confirmed by the investigations of many" pathologists, and Dr. ivett c m 
well illustrated the condition in his book, The Pathology of Tumours, to v uc 

the reader is referred. .lotinn 

Of these two routes by" which the cells may" get into the blood circi 
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the blood-vessel route secins to be (lie easier, tlic earlier, and the more 
important, and the lyniphatie route to be a later and a subsidiary one. This 
is borne out by the study of cancer in the alimentary canal in the region of 
the portal circulation. Here the cancer is so situated that the cells do not 
pass to the lungs — where we shall see later .a large number get destroyed — 
but pass direct to the liver. The liver is infected as readily by cancer in the 
upper part of the portal system as it is by cancer of the rectum, so we may 
put out of court the possibility of loose cancer cells floating about the 
peritoneal cavity. 

Now there is no lymphatic connection between tlic liver and the ]irimary 
growth in the intestine, so that the route by which the cells spread must be the 
blood-stream, showing that groivth into and through the walls of the blood- 
vessels must be a very important method of spread, at all events in the jmrtal 
area. In carcinoma of the breast, however. sccotidar\' growths in distant 
organs are commoner than in other forms of cancer. This may mean that 
hTuphatic infection is easier here — and, as we shall see later, this appears to 
be the case — or that the blood-borne emboli from the alimentary canal arc all 
caught in the liver. 


Now we must consider what becomes of the cancer cells when they have 
entered the blood-stream. There is a consensus of ojrinion, borne out by many 
experiments, that ordinary blood is unfavourable to the growth of isolated 
epithelial or carcinomatous cells, though favourable to that of connective- 
tissue or sarcomatous cells. The blood in the general circulation being 
unfavourable to the growth of cancer cells may explain some of the failures to 
graft cancer from one animal to another ; but the investigations of Sehmidt 
show that there is another serious bar to the growth of cancer cells, and that 
js the capillaries of the lungs, in which the cells must almost certainly be caught 
efore they enter the general circulation. Once caught, a local infarct forms, 
le cell becomes surrounded by an area of thrombosis, the organization of 
u ich will either destroy the delicate cells or so encapsule them as to render 
lem harmless and incapable of spreading. Sometimes, however, the cell 
te so vigorous as to burst through and penetrate the thrombus 
n gam the small pulmonary 'N'eins, and so the general circulation, when the 
issemmation of the cells becomes possible. 

h (T ® investigations reveal : (1) That the embolic infection of the 

common, though till lately almost unsuspected; and (2) 
breast nf the emboli are destroyed in the lungs. In 735 cases of 

to be lungs were oceujjied b\' secondary growths large enough 

nlei cases. In most post-mortem examinations it is the 

win 'if ^i^nds at the root of the lungs rather than the lungs themselves 

all m- ®iiected to the naked eye. In Sclimidt’s cases the emboli were 

unsuspected. 

circul have two curious phenomena side b}’’ side : in the 23ulmonar3’^ 

in the the lungs and destruction of most of the emboli ; and 

the system, infection of the liver and gi'owth of the emboli. Whj- 

napillarv groavth of the emboli is not known. It may be that the 

^oes not are freer in the liver than in the lung ; that an infarct 

01 m, so that there is no thrombosed tissue to organize round the 
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intruding cell and throttle it. On the other hand, it maj^ be something in the 
portal blood whieh promotes the gro^v•th of the cell ; or, lastly, it may have 
to do with the inactivity of the organ as compared with the lungs, which are 
constantly expanding and relaxing and preventing stasis. 

Having seen, therefore, that most of the emboli are suppressed in the 
lung capillaries, and that only a eertain proportion get through tliem, we must 
inquire what happens to those that do gain the general eirculation. Probably 
many die on account of the inclement nature of the blood itself. It is only 
natural to suppose that the survivoi-s are sown broadcast through the organs 
of the bodyq but we know that they do not grow everywhere in the body rvith 
equal facility. This, however, is what we should expect, for embryo life docs 
not flourish equalty well everywhere in Nature. Seeds, eggs, cuttings, all have 
a tremendous rvastage even when incubated, if I maj’^ use the term compre- 
hensively, in what are supposed to be the most suitable surroundings. 

Stephen Paget, in 1889, in a paper on “The Distribution of the Secondary 
Growths in Cancer of the Breast ”, showed that, in 735 cases of cancer of the 
breast, the liver contained metastases in 241 cases, and the spleen in only 
17; while in 340 cases of iwaemia, 66 abscesses occurred in the liver and 30 
in the spleen. Paget pointed out that a purely mechanical theory of blood 
embolism could not account for this dispai’ity in numbers, as the emboli 
should be sown broadcast and affect the two organs according to the amount 
of their blood-supply. What he failed to point out was that broadcast sowing 
did not explain what happened either in cancer or pyaemia, as the spleen, 
receiving far more arterial blood than the liver, should have had by far the 


larger number of abscesses. 

Another factor, therfeore, must come into play in the seleetion of tlic 
organ in wdrich growth will take place. This factor is called the predilection 
or predisposition of the tissues. The predilection of the tissues has been 
denied, decried, and even ridiculed as something new and impossible to pro^’c. 
But it is neither new nor difficult to prove. It is present throughout Jsaturc, 
and well marked in almost all diseases which affect the human body. In tlic 


parable of the sower, which we can take as an analogy in Nature, we Iiavc 
predisposition best displayed ; some seeds came to naught while others bore 
fruit, the reason for the want of fruition in each case being given ; but the 
opponents of predisposition affirm that, because the seeds ne^’er bore fr*''h 
therefore they were never sown — a totally erroneous deduction in the case o 
the parable as well as in the human body'. They' say' that as metastases larey 
occur in certain bones, therefore no emboli reach these bones. In ot icr 
diseases of the body there are factors governing the appearance o t icsc 
diseases which we cannot explain. Sex, age, and distribution can a JC 
quoted to prove this. What is the reason, for example, that in m 
intussusception three times as many' boys arc affected as girls, at a ( a c F' 
there is no sexual differentiation ? Or, again, why does congenita ^ 
of the hip occur six times as often in girls as it does in boys, thoug i i 
place in utero ? This must be controlled in sonic 'vay' by' sc.v. p ’ 
that ringworm and infantile palsy' affect children, but rarely' ac u s . 
age play's its part. Why is it that in py'semia the abscesses appear ° 
in the joints than any'where else ? Why' is it that gummata occur s 
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near tiie knee and so seldom below the level of tlie ealf V AN Iiy is it tliat tbc 
rash of clucken-pox is seldom seen below the level of Ibe elbows and knees, 
while that of small-pox is ebaraeteristieally displayed on the palms of tbc 
hands and soles of the feet? Surely this is tlistribntion. If wo liark back 
to the blood, why is it favonral)lc to sareoniatons cells aiu! nnfavonrable to 
carcinomatous cells ? Have not almost all orijanisms a sjieeial predilection 
for certain tissues, so constituting special diseases ? Take diphtheria, typhoid 
fever, and gonorrhoea, all caused by organisms which affect different miicoiis 
membranes. Has not every disease a predilection for special tissues, so consti- 
tuting a special disease ? Take for examples pneumonia, malaria, tetanus, 
and s}-philis. Or, again, take the c.\])eriinents of Levin and Sittcnficid in 
laborator}’ animals. They injected adenocarcinoma of the Flcxncr-Johling 
type into the jugular veins, and found that growths appeared in the liver 
but nowhere else. Examidcs of these ])redisposilions could he multiplied 
indefinitely. They show that predisposition of tissues is as well recognized 
and is as well established as anything we know of in medicine, though the 
reason for the predisposition is still hidden from ns. 

If, then, this jmedisposition is well estaldishcd in other diseases, why 
should it not come into play in the problems of cancer, which wc can explain 
m no other way ? Cancer is a disease, too, that gives rise to secondary 
gro\\ths in distant organs by cells becoming implanted upon new tissues in 
the same way as seeds arc grown in a liot-housc. and these cells arc therefore 
especially sensitive to favourable or unfavourable surroundings. 

Stephen Paget came to the conclusion that in cancer of the breast “ the 
bones suffer in a special way. which cannot be explained by any theory of 
pibolism alone ”. Quite true ; it cannot be exiilaincd by embolism alone ; 
ut this has been seized upon by those who favour other theories as evidence 
rom Paget that embolism does not occur at all. 

Not only does this predilection take place, but the different forms of cancer 
Waj ha\c different situations which are favourable to their growth ; for while 
e bones are frequently' affeeted in cancer of the breast and thy'roid gland, 
, urther, the bones of the skull arc especially' affected in growths such as 
pern^hroma, yet von AYiniwarter found not a single instance of cancer 
Iww'^ 11113 cases of cancer of the stomach. For this predilection, 

be another explanation which is given later. 

' Piney', in a recent paper in Thk British .Jourxal of Surgery, 
marrow of bones was affected, and not the fatty- 
time which most pathologists will confirm. At the same 

bone P°^f^ted out that wc have no ci-idence of any ly'mphatics in the 
lined - sections show- the emboli growing in the endothelial- 

lor bon^^^'^f marrow. Piney- rejects Handley-’s theory- of permeation 

in bre t and the more one studies the occurrence of bone infection 

the b ^ the more convinced does one become that the infection of 

that tTe^b^^^ blood-borne. There is nothing remarkable in the fact 

llie san^e distal segment of the limb escape any more than that 

S^nnmata ^™b escape chicken-pox and are seldom affected by 

<10 not assumes that the particular poisons of these diseases 

circu ate through these areas. Nor do these segments of the limbs 
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invariably escaiDe, for Dr. Kettle has given me particulars of a case of mam- 
mary cancer which had secondary metastases in the bones of the fingers, and 
the illustration {Fig. 3Sl) shows a tibia recently added to the 5Iuscum of 
St. aiary’s Hospital which is full of carcinoma secondary to an atrophic 
breast cancer. Fig. 382 shows the infection of the liver in the same case. 
Other cases might be quoted in which the secondary growths could only 

have been blood- 
borne. 

Mr. Ernest Miles 
has given me par- 
ticulars of a lady 
under his care ivho 
suffered from cancer 
of the rectum and 
who died suddenly 
from a secondary 
mass in the brain. 
No better example, 

perhaps, could be adduced of blood embolism than the instance reported by 
Friedreich, where cancerous metastases were found in the knee of a fcetiis 
whose mother died during the pregnancy from cancer of the liver.* 

It is quite obvious, I think, to anyone with an unbiased mind, that such 
growths can only be due to blood embolism, though Handley tries to explain 
them by actual growth even 
against the lymph-stream. I 
hope to show later that can- 
cer cells never do grow against 
the blood - stream, and that 
there is nothing in favour of 
such a happening. Cases, too, 
have often been reported 
where the metastases are in 
the brain and dura mater and 
must have been carried there 
by the blood-stream. 

Now can we explain the 
frequency^ of metastases in the 
bones, the brain, or in situa- 
tions to which the growths 
appear to be borne by the 
blood-stream in breast cancer, and the rarity of such occurrences m c.iucli 
the uterus and the stomach ? . . 

If we compare these organs wc find that in breast cancer the circu a i 
is defended against embolism by at most two sets of glands, name \ , 





of 



Fig. 381.- — A tibia infected widely with secondarj- growths from 
an atrophic breast cancer. [St. Mary's Hospital Museum 99, 7731.) 


* Since tlie above was written. Sir George T. 
1925, Jan., 473) a “ Case of Osseous Metastasis 
Mamma” which amply illustrates this point. 


tson has published 
a Primarj- Carcinoma of the 1 - 
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axillarv, with sometimes a supraclavicular set in atlcliliou. All the lymjjhatics 
of the axilla do not. however, pass through the supraclavicular set; some 
pass direct to the thoracic duet before it enters the junction of the large 
veins, and some of the upper intercostal lymphatics pass to the lymphatic 
duct direct without passing through any gland ; whereas in the stomach and 
uterus the general circulation is defended hy many more stations of glands, 
and the whole length of the thoracic duct. Thus it is quite possible that 
access to the blood-stream via the lymjihaties may be more easily attained 
in the case of breast cancer than in cancer in other situations. lienee we find 
metastases in distant organs in breast cancer, but not in cancer elsewhere. 

In conclusion, therefore, we can say of blood emboli that they exist, and 
that they play a more important role than has yet been assigned them ; that 
they flourish better in the portal than in the pulmonar}’ and general circula- 
tion : that they are more commonly met with in cancer of the breast than in 
cancer of other organs ; and that the peculiar tendency to bone metastases 
in certain forms of cancer can be ascribed to them. 

Having dealt with emboli in the blood-stream, let us turn aside to 
consider the theory of lymphatic permeation. This theory was introduced 
about twenty years ago by Sampson Handley to explain the spread of 
cancer, and by it he still seeks to explain cvcr\- phase and feature of the 
grouth of the disease. The theory now lias an established place among the 
teaching formulas of all medical schools. Its author has pursued the work 
and applied it to ever\'thing cancerous much farther than the facts seem to 
warrant; this point is illustrated by reading the explanation for Paget’s 
disease of the nipple given by Handlej- in Choyce's System of Surgery, and 
^en reading the investigations of Sir Lentha'l Chcatle published in The 
British Jourx.-vl of Surgehy on the same subject. 

Sir Lenthal dissociates himself entirely from Handley’s view of Paget’s 
^sease. and I think proves his points. Until Pincy openh' disowned 
andley s theory the other day in regard to metastases in bone, no one, and 
suV^ no pathologist, had taken the trouble to write upon the 

bet us now see what the theory is, on what it is based, whether the 
tenable, and fit the facts as the surgeon meets them. I hope 
o s ioi\ that the premisses are false and that the theory in no way gives an 
axp anation of the familiar phenomena found. 

t k’ the theoiy is that, though h'mphatic embolism is admitted as 

Wo *1° the larger or main lymphatics (see Figs. 383 and 384), and 

denied, neither is considered of first-elass importance ; 


mam and important spread is said to take plaee along the medium- 


or wl ‘^B^fitic vessels — ^not bj' embolism, but b}’’ aetual growth or extension, 
parietal r permeation of these vessels. “ Cancer thus spreads in the 

rino^-^ issues by permeating the Ijmphatic system like an invisible annular 
circle growing edge extends like a ripple in a wider and wider 

area of^" ^’Bose chcumference healing processes take place, so that the 

''dvancer ^ ^ ^ therefore 

carcinoni tissues by means of a “ microscopic growing edge of 

a cells , which spreads farther and farther away from the pi-imaiy 
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growth. This appears to Handle}'- to be the “ master process of dissemina- 
tion Having passed through the tissues, all the cancer cells disappear 
except those in the extreme outer ring, wliieh continue to proliferate and spread. 
The disappearance of the vast bulk of the disease is brought about by a 
perilymphatic fibrosis which takes place round the blocked lympliatic, and by 
contraction destroys the cancer cells. In a few places, however, the growtli 
of the cancer cells is so vigorous that the}’- burst tlirough the encircling and 
strangulating perilymphatic fibrosis, escape from the vessel, invade the 
tissues locally, and so set up a secondary nodule. But “ no outlying embolic 
foci can be found outside the microscopic i^arietal growing edge of a breast 
cancer ”. Breast cancer is mentioned, but I take it that this applies to all 
forms of cancer. 

How on what is this theory based ? Apart from clinical observations 
of certain cases which seem to suggest such a form of spread, which we Jiccd 
not consider — for among tlie tliousands of cases of cancer observed yearly 
there is hardly any theory, however wild, which could not be illustrated by 
suitable and appropriate cases — the theory is based mainly upon two premisses ; 

(1) That retrograde embolism by the lymph “ cannot take place to any extent 
in trunk lymphatics on account of the valves in them ”, these valves only 
allowing the flow of lymph to pass in one direction, whereas cancer spreads 
freel}'- in all directions. “ It is independent of the cun-ent of lymph, and 
proceeds with almost equal facility either in tlie direction of, or against, the 
lymph-stream, a fact which affords the key to the clinical ]:)uzzle that cancer 
is often seen to spread in a direction contrary to that of the lymph-stream . 

(2) That “ in whate^'er direction the cancer cells attempt to leave that 
(lymphatic) area, they find an efficient filter blocking the way ”, and that the 
■^'essels forming the filter are too small to allow the passage of the cells, and 
the current is too feeble to carry them along. Other arguments arc used to 
persuade us of the truth of the theory based uiDon investigations made b} 
means of microscopic sections ; these, however, only show where the cancer 


cells lie, but not how the}' get there. 

Cancer cells have no means of movement as yet known to us. It is 
obvious, therefore, that if they are not moved by the lymph-stream the} 
must simpl}' grow along tlie vessels by division in one plane. This apparent } 
is accepted by Handley, for he says : “ In the case of the cancer cells t ic 
driving force is an internal pressure resulting from their own proliferation 
Now this is the method of groivth that we suppose the jrrimary tumoui to 
possess ; but even in the most rapidly-gi'owing tumours this process is coni 
parativel}’- slow, and it is difficult to associate the process of gronth nith t e 
metastases in distant organs, and at the same time accejrt the view 1 m 
enormous mass of cells which formed the connecting links have all disa])peare(j 
and left no trace of their 25assage or existence beyond here and there an iso a c( 
nodule of small size. But if this mass of cells has disappeared, toget , 

the lymphatic vessel which originally contained the cells, how does ic 
leave the region, and wh}' is not the whole area of skin turned to pig s 
as it is in the places where we know the lymphatics arc obslnic c< • j 

As no outlving embolic foci can be found outside the nncroscop c P‘ 
growing edge, metastases in the brain are supposed to bar c rcac i 
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situation by jjcrnicatinir tlic lyiiiiihatics of llic carotid vessels, and to have 
entered the skull through the carotid foramen or foramen sjhnosnm, eoinjdete 
disappearance of the connecting cells having taken jdnec. although elsewhere 
the site of permeation is always in the dee)) fascia. This seems hardly likely. 

Now to return to the two premisses laid down. First, we must consider 
the presence of valves and the suj)))oscd spread of cancer against the stream 
of h-mph. These valves arc best seen as small headings on the vessels on 
attempting to inject the lymphatics. They offer a considerable but varying 
resistance to injection ; but this can be overcome, and the famous old 
anatomist. Munro Secundus. was 
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directions, and the current nray quite well be actuallv reversed in sonic of 
the vessels. The statement therefore b}-- Handley that cancer grows against 
the tymph current is quite unproven, the whole w'eight of reason and evidence 
being against it. 

The second premiss laid down, that the primary cancer is surrounded 
by a filter of such small vessels that the cancer cells cannot pass through it 
unless they pass through by the process of actual growth, and moreover tliat 
the current of lymph is too feeble to carry the cells through, can be proved 
equally eri’oneous. Handler’’ illustrates this idea by a plate from Sappey 
which show’s very w’ell the three ly’mph areas of each side of the body and tlic 
very small inosculating branches w'hich join each area to its neighbour. But 
this plate does not accurately represent our present knowledge, nor even tlic 
know’ledge in Sappey’s day, for Sappej’’s so-called plexus is not shown witli 
the converging of the ly^mphatics tow'ards the nipple ; nor is there any indica- 
tion of branches running into the anterior mediastinum along the internal 
mammary’ and muscular phrenic vessels, nor those accompanying the superior 
eyrigastric to the costo-xyphoid angle. But it is owing to Handley’s insistence 
that the recognition of these last vessels as the route along which spread takes 
place is so largely due, and along these routes cancer spreads to the liver and 
the interior of the abdomen and chest. These are the vessels which yve ha^■c 


just show’n must enlarge, how’ever small they may be to begin with, ns the 
collateral circulation is opened up by the blockage of the axillary vessels. 
No one supposes that the fatal metastases take place through tlie I’ery 
jninute superficial vessels. The metastase.s w’hich kill tlie patient arc all in 
the internal organs. As time goes on and these vessels open up more and 
more, so does the likelihood and frequency of metastases occurring in the 


internal organs increase. What the actual size of these vessels at any given 
moment must be, or Avhat the force of the current in them is, must be quite 
an unknoAvn quantity, but I think it is reasonable to draw' the conclusion 
that the lumen is larger and the current more active than it ivas originally. 

This leads me to say’ something about the current of ly'mph which flous 
from the breast. From any organ the flow' of ly’mph at any’ time is i'ccblc. 
I doubt if it be rapid along the thoracic duct even after meals, althoug i 
derived from such an extensive area and such large ly’mphatics as arc in ic 
twenty’ -five feet of intestine. We know’ that the actual blood-prcssuie las 
probably’ something to do w’ith the flow of lymph, especially’ in internal oigmis 
such as the kidney’ ; but no h’mph flows from the limb of a resting dog. u 
movement of the limb, however, ly’mph does floAv, but only’ in a mo( ein e 
amount. Two reasons are given for this floAV, one is the increased incta ad isiii 
Avhich takes place in the contracting muscles, Avhich possibly has some nn^ 
to do Avith it ; and the other is the pressure exerted upon the 
bA’ the contraction of the muscles, AA'hich must haA’c a poAverfiil 
influence. Noav let us consider the ordinary’, non-pregnant, non ac a 


breast— in other Avords, the resting organ. _ ^ 

HaA’e Ave any reason to suppose that more ly’mph is going o 
than from the resting limb? On the contrary, the is „ot 

breast must be extremely feeble, for the foIloAving reasons, i ic • 
active, and therefore increased metabolism docs not come mo p • . • 
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breast does not lie between or iiiuler iiitiscles wliicli by tlieir eoiitniclioii can 
increase tlie flow of lynijfli by jircssurc on tlie or;,'an. 11k)Ii;;1i doubtless tbc 
contraction of the pectoral imiselcs niny help to some extent. b>’ ju'essini; on 
those hnnpliatic vessels wbieb lie iti .•ind between tbeni. Tbe breast is not 
a vascular organ; the essential tissues of tbc breast, alter activity, .are 
absorbed, and their place is taken largely by fat. wbieb is a singularly avaseulav 
tissue. So that when we find such statements made by Handley as ])ermea- 
tion “only invading the large lympbalie trunks when the strong current 
which scours their channel has been arrested by tbc growth of cancer cells 
in the glands to which they lead it becomes airparent that he entertains a 
view of the function of the breast lymphatics wbieb is iprobably erroneous. 

Xow, supposing that Handley's sujiirosilion is true, and that the hunph- 
flow in these vessels has nothing to do with the s])read of eanecr. there docs 
not appear to be any reason Avhy cancer should quieken its growth in any way. 
supposing that the flow of lynijih increased. Hut if embolism was tbc secret 
of the conveyance of the cells alon^ the Ivmjrh-vcssels. then naturally the 
quicker the flow the more raj)id would be tbc sjn-ead. AVc will therefore turn 
to a lactating breast and note the facts. 

Every surgeon knows that the life of an individual who is lactating with 
a carcinoma in the breast is a very short one. Not only docs tbc growth 
spread with enormous rapidity through the breast itself, but internal and 
fatal metastases appear more rajn'dly than in other forms of the disease. Case 
after case could be quoted to prove this. Does this suggest j)crmeation or 
embolism ? 


Now let us note the results of incomplete operations, and here again the 
\erdict is unanimous. Imjrerfcct ojrerations in which the cancerous gi'owth 
IS cut into and the cells are spread in the tissues do great harm and help to 
spread the disease widely. But if the theory of jrcrmcation is true, how can 
this be. for the hunphatics in the neighbourhood of the primart' growth aie 
u rp have been destroyed by the destructive jrcrilyniphangitis ? 

le recognition of this process (perilymphatic fibrosis) at once removes tbe 
I iculU that permeated lymphatics arc absent in tbc region immediately 
surrounding the groui:!) 

ff, on the other hand, the lymphatics arc there, and are cut across, 
ant 1 1 C cancer cells allow'ed to escape into the tissues, and the lymph-flow is 
increased by the repair of the wound, then we should expect that both local 
would result, and this is exactly what we find. Let us 
■n?.' .1 fheorj" elsewhere — to cancer in the lower bowel, for instance. 


Does the 


cancer spread down the bowel as well as infect the glands abor’e 


Liie ijuwcj as ueji as iiiieei. cue 

inches up the bowel spread down to the anus and the 
rinn! ' ^ ^ gi’owing edge extending like a 

anils'^ it* '"’ider circle has no place here. Or take cancer at the 

noon tl^'* again is the spreading ripple? Do we see metastases 

Die buttocks, or do we find them only in the glands of 

place ? *** words, in the direction in which embolism naturally takes 

Eordoutv'f "D' ground on this point, I wrote to Sir Charles 

n son, Mr. Ernest iMiles, and Mr. Lockhart-Miimniery, to ask if thev 
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had ever seen secondary growths on the buttocks or thighs or elsewhere than 
in the glands of the groin. They were unanimous in saying “ No Jlr. 
Miles added he had never seen secondary growths even in the cruroperineal 
furrow. Is it not obvious, then, that cancer reaches the glands by embolism 
and not by permeation ? 

Or, again, consider cancer of the tongue or cancer of the lip, where we 
take out the growth and we take out the glands. No one attempts to remove 
a large circular area where supposed permeation has taken place : half an inch 
of sound tissue is deemed sufficient. The recurrences are all in the neighbour- 
hood of the glairds in the direction of the lymph-flow. In cancer of the tongue 
and of the jaw we know that the glands on the same side of the neck become 
infected, and later the glands of the other side. Is it not reasonable to assume 
that the glands on tlie same side become blocked, and as they become infected 
and the circulation to the other side then opens up, so the other side becomes 
infected ? This is in no sense permeation, as the secondary growths seldom 
appear except in the glands. 

Handley shows, in an admirable series of slides, the cancer cells growing 
in the lymphatics, which we would expect them to do wherever they lodge. 
He shows that some of them, can be strangled by fibrous tissue and their spread 
prevented, and that some of the cells can e^'en be destroyed ; but that is only 
what we would expect ; it is the process which we know goes on CA-en in the 
primary tumour in the atrophic cases ; but to have us believe tiiat extensions 
all round to a distance of 20 in. from the tumour can be infiltrated so closely 


that cell touches cell all the waj' (for that is what permeation means), some 
spreading and some being destroyed, is to ask too mirch of our medical 
credulity, liberal though that certainly is. But the sections do not show 
anything like the destruction which is necessary to destroy the ■rmst bulk of 
the cancer, in fact all, with the exception of the primary growths and the 
metastases, as Handley affirms. If the body defences are able to deal with 
nine hundred and niirety-nine parts of the cancer, why can they not deal 
with the odd thousandth more frequently than they do ? Most of the 
sections show active proliferating cells, which again is to be expected in 


people who are d3dng in the last stages of the disease. 

Turning no^v to what seems to me to be the most imjjortant fact in the 
spread of cancer, namelj'', embolic spread along the l3''mphatic vessels,^ al 
the arguments used against the spread b3’^ permeation point to the dissemina- 
tion of the disease b3" embolism along the l3^mphatic vessels. 

The percentage of cases in which tlie axillary glands are infected vicn 
the patient first comes to see the surgeon has been variousl3" estimated . • ne ( 
puts it at 50 per cent, Gross at 6 t per cent, and Bull at 65 per cent. 
are palpabl3’^ enlarged glands ; but this does not mean that all v ere in ec ei 
with carcinoma, as there is nearly always an accompan3nng mastitis v ne j 
can cause a well-marked adenitis ; on the other hand, there arc man3 snia 
infected glands high up in the axilla which are only found at the ojiera ion. 
Such being the case, estimation of the joercentage of glands cn arge< 
axilla is useless. What is important is the recognition that * ^ ^ 

spreads first along the lymphatic vessels in which the 
active. None would pretend that aiy' other set of glands i < - 
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early, so freely, or so often ns those of the nxilln. to whieli llie ordinary flow 
of lymph is directed. 

It is common to find one or two glands infected with growtli low down 
in the axilla, and then no more till the very apc.x of the axilla is reached, 
where small suspicions glands can be felt which on removal arc found to contain 
gro'wth. These glands arc infected through lymphatics which have passed 
up between the two pectoral muscles and have jn’crccd the costocoracoid 
membrane and so entered the axilla. I have rcjicatodly found infected glands 
hang upon the costocoracoid membrane, on reflecting the jjcctoralis major 
muscle. Special stress was laid upon these lymjrhatics by Monard in his 
injection e.xperiments. We therefore get two sets of glands infected with 
malignant cells, hut no connecting link can he found hetween them. I believe 
the ex-planation to be that one set of glands becomes infected and the flow of 
bmph retarded; the gi'owth in the gland eventually comjrlclely stops the 

Kk;. 3SI. 1. Main lymphatics to the 
axilln; 2. Lymphatics entering the chest u-nll 
at the |>omt of emcr/;:cnc«* of the lateral cutan- 
eous vessels ; 3. Lymi)hatics alonp tlic suh- 

•>.capulans and lati«'*imus <lorsi inu.«eles ; 4. 
Lyrnpliatics conneetme u’lth tho«c nt the 
haek ; 5. 6. Anterior perforatint: lymphatic's 
of the same and opposite sides to the internal 
inatninnrv* trunk ; ?. Communicatinfr to tho 
opposite brcjvst ; 8, Communicatmc to the 
opj>ositc axilla ; 9. Lymphatics accompany' 
me branches of the mu.sculophrenic ve.ssel.s : 
10, Lymphatic.? entering the danceroiis angle 
to communicate with those of tho internal 
marnmarj' vessel? ; 11 , Lymphatics cntcrint: 
the abdominal wall to communicate with 
tliose of the peritoneum and the superior 
epipn.stric ves.scl.? ; 12. Lymphatics entering 

lUrough tho umbi!ic\is to communicate with 
those of tho peritoneum and along tho lipn' 
inentuin teres with tlioso of the liver; 13, 
Lv'mpimtics pn.s.sinp up between the pectorales 
iniLscIes to tho costocoracoid membrane and 
apex of the nxilln ; 14, Lvmif Iiatics passing 
directly to tho supraclavicular region. 

al*" gland so that no further infection of the axilla can take place 

brt^^ route. Meanwhile the collateral circulation opens up the channels 
m P^^toral muscles, and the glands upon the costocoracoid 

' apex of the axilla become infected by cells earned bj* the 
"land' Tlnis wq find glands affected in one place, then unaffected 

alwa again infected glands beyond, the growth in the third set being 

It is' ^ gro^^-th in the first set, as the infection is more recent. 

hlocked*'tf^ axillary paths become more and more 

Parried V collateral circulation becomes opened up, that the cells are 

periton middle line in such numbers that they grow in the liver, 

la this^'' Pavity, and mediastinum, and so cause the death of the patient. 
Pancerourcells''^ Patient is protected for a variable period of time against 

cue manifestations of the disease are also seen : 

Per in the opposite breast, and the other is cancer in the opposite 
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axilla. In each case avc know that there is a Ijnnphatic path alonsr Avhich 
the cells maj’’ travel ^^'hen the collateral circulation is opened up sufficientlv ; 
but that takes time; hence the late appearance of the growths in tliese 
situations. In permeation the opposite breast is as near and as accessible as 
the axilla on the same side, and the one should be infected as frequently 
and as soon as the other. 

Fig. 3S4 shows that all the routes depicted there as opening up after 
blockage of the main axillary vessels are those along which we do find clini- 
cally that the carciiroma cells spread in a more and more marked manner as 
the disease graduallj’^ obtains mastery over the individual. This is what rve 
should exjrect by carrying the embolic theory to its logical conclusion, and 
it is rrot necessary to introduce a rrew factor such as permeation. 

I have rrot merrtioned a factor aborrt which very little is known at the 
present time, and that is the defeirsive growers of resistarrce of the individual. 
These are marked irr some cases, and may proloirg the fight for many years, 
only to break dowir as a rule in the eircl. Once this power of resistance begins 
to weaken, it disappears very rapidh^ Whether this jrower resides in the 
lymph as well as in the blood, and what ratio it bears to the virulence of the 
grovdlr, is rtrrknowir. Whether everr the power of resistance gives way or 
r'irrrlence becomes irrore marked on the part of the growth, is a matter for mere 
speculation. 
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A CASE OF FAT NECROSIS OF THE BREAST. 

By GEOFFREY Ki:YXi:S. London. 

The condition knowi\ ns ‘ fnt necrosis of the hrenst was first reported I)y 
Drs. B. J. Lee and F. E. Adair to the American Siirpical Association in 1020.* 
Two cases were then dcscrilDcd. Tlircc fiirtlicr eases were reported by the 
same authors in 1922.- Attention was drawn to tlicsc reports by Professor 
Chovee in 1922.^ but as far as I know no ease lias yet been deseribed by any 
surgeon in tliis countrv. .-Vs will be seen, however, tlic eondition has a definite 
clinical importance, and it will therefore be of interest to describe in some 
detail a case operated upon at St. Hartliolomew's Hospital in 1921. 

It will be well to cin]ihasi/.c at the outset the fact that fat necrosis of the 
breast is not a lesion of the mammary "land ])ro])cr. It is a lesion of the fat 
which overlies, or infiltrates, in later life, the mammary "land, and its clinical 
importance lies in the closeness with which it sinuilatcs certain true breast 
lesions, especially carcinoma of the breast. 

The history of the ease here described is as follows : — 

The patient was a monthly nurse, a spinster, age 50. On Feb. 21. 1924, 
she first noticed a tenderness in the left breast and a small Inmj). She docs 
not remember sustaining any injury which might have accounted for it. 

On Feb. 28 she was seen at St, Bartholomew’s Ilosjrital and was referred 
to the Surgical Unit by Dr. Malcolm Donaldson from the Gyiueeological 
Department. She was a very stout woman with large breasts. In the ujrpcr 
and outer quadrant of the left breast near the periphery was a hard, tender 
nodule 1 to -J in. in diameter. The lump seemed to be continuous with the 
mammary gland, and it was definitely attached to the skin, which was slightly 
dimpled over it. Its outline was somewhat indefinite. The lump was situated 
at some distance from the nipple, which was not retracted. Xo enlarged 
.'mphatic glands could be felt in the axilla or elsewhere. diagnosis of 
carcinoma of the breast was made without hesitation, the local signs conform- 
ing m e\ er\ particular to those of a carcinoma. The patient was e.xamined 
> twee other surgeons, who agreed as to the diagnosis. 

n ilarch / an operation was done. I first cut into the lump to obtain 
con irmation of the diagnosis by fresh section. The incision revealed small 
sui* *^^‘^**ding from just below the skin into the mammary gland, and 

cell'^^^”^^ ^ infiltration. A frozen section showed large polyhedral 

tvne i'* alveoli. These cells were not quite like the usual 

sections inning even larger than the unshrunk cells seen in fresh 

diat'uos’' appearance was not recognizable as an},d:hing else, and the 

"'ith tr* ^**^en to be confirmed. A complete amputation of the breast 
Sub muscles and the axillary fat was performed. 

sequent examination of the specimen with paraffin sections revealed 
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the appearances seen in the accompanying figures. Figs. 385 and 380 sliow 
one of the white areas under two powers of magnification. Fig. 385 shows 
necrosis in fatty areolar tissue. Fig. 386 shows that there is some infiltration 



Fig. 385. — Necrosed area in fatty areolar tissue. 
( X 40.) 



Fig. 38C. — Necrosed tissue, showing invasion 
by leucocytes and polyliedrnl colls at the peri- 
phery. (X 100.) 


of the necrosed tissue with leucocytes, and that at the periphery are some of 
the large pol5rhedral cells seen in the fresh section. Fig. 387 shows a higher 



.’i. 






, 


"''f W 


Fig. 387. — Multiplication of polyhedral em- Fig. 388. — En»br>*onic fat cells vritli n 

brj’onic fat cells outside the necrosis. ( x 125.; of multinuclonr giant cells. ( x oJ .) 

matfnification of an area containing large numbers of these cell.s. uhidi 
have been identified for me by Sir F. W. Andrewes as embryonic fat cc s. 
Fig. 388 shows another area containing three multimicleated giant ce 
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Fic. ‘ISO. — Giant cell, 
of nuclei. 


I 


V; 


which were found scattered about tliroughoid the affected area and seem to 

be a characteristic feature of the lesion. Fig. .‘tsn sliows a liijjli inapnifieation 

of a single giant cell, whieh demonstrates clearly the fact that the nuclei 

are placed centrally rather than round the jieriphery. There was no blood 

pigment to suggest that the lesion was the remains of a Inematoma. There 

can be little doubt, however, that the necrosis is of traumatic origin and that 

the occurrence of embryonic fat cells and giant cells is consc(inent upon the 

irritation produced by the neeroserl 

tissue. The underlying mammary . 

tissue showed normal atro])by with- ^ ' 

out any pathologieal ehanges. 

.A. history of trauma was obtained , • * 

in every one of the five eases rci)ortcd 
in America. In two the trauma was 
due to blows ; in three it was jiro- 
duced by subcutaneous saline infusion 
given during previous ojjerations. The 
resulting tumour was considerably 
larger in all these than in the present 
instance. A photograph of one of 
them taken before operation and 
reproduced in the second communica- 
tion, ^ shows very well the dimpling 
of the skin over the tumour. 

There are already a sufficiently 
large number of pitfall's to be encoun- 
tered in diagnosing carcinoma of the breast, 
another one. It is clear that a history of i,._ 

cutaneous saline infusion, should put the surgeon on his guard. In the 
presen case no history of injury was obtained, and the cause of the necrosis 
sura" amed. Secondly, the macroscopic appearance of the lesion is 
rese^nlV i chalky whiteness of the necrosed areas, 

the tr necrosis’ seen in acute pancreatitis, should have suggested 

deceive" Thirdly, the microscopic a]5pcarancc would not, I hope, 

sunerpst ®®cond time. The presence of embryonic fat cells would at once 
nu'elei t/" search should be made for multinueleated giant cells with central 

attniiiPri niust be admitted that a final diagnosis can scarcclv be 

anamed by fresh section alone. 

micronhotftlr^^i^*^^ Professor Cask for permission to publish this case. The 
St. Bartholomew's h'" t""" A’aughan, Dunn Laboratories, 


slio« inc nrnmRcmcnt 
(■1 .-)Jii.) 


I have here drawn attention to 
injury, especially that inflicted by 


= .W If,'"’-/ ^'>20, Ixxiii, 188. 

’-Prrf.’ Sci ^'’22, xxxiv, 521. 

• -Its!, and Iici\, 11.22-3, \-ii, 214 . 
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GASTRIC ULCER AND GASTRIC CARCINOMA: 

AN INQUIRY INTO THEIR RELATIONSHIP.* 

By J. henry DIBLE, jManciiesteu. 


ORIGIN OF THE INQUIRY. 

The paper here presented owes its inception to a discussion whicli arose at 
a meeting of the Jlanchester Pathological Society held on April 21, 1020. 
'S^ery divergent views were there expressed as to the relationshij) which 
existed between gastric ulcer and gastric carcinoma, and at the suggestion 
of the president, Professor H. R. Dean, “ it was agreed that the subject was 
of such impoi-tajice that a sub-cojnmittee be appointed to investigate into 
the incidence of malignant disease arising in ulcer of the stomach, and that 
the follow'ing be asked to constitute such a sub-committee : Dr. J. IT. Diblc. 
Dr. G. .1. Langley, ]\Ir. J. Morley, Mr. H. H. Rayner, and Mr. Garnett Wright ” 
(jMinutes of the Society). Tliis committee met shortly afterwards and drew 
up a memorandum, which was circularized to the surgical staffs of the 
Manchester and Salford General Hospitals, requesting them to place their 
material at the disposal of the sub-committee. The request was generously 
acceded to, and grateful acknowledgement must be made to the undermen- 
tioned for their kindness in facilitating this inquiry by placing their material 
and the notes of their cases at our disposal : Jlr. A. H. Burgess, j\Ir. W. H. 
Douglas, Mr. W. H. Hey, Mr. E. E. Hughes, Mr. G. .Jefferson, Mr. J. Moilcy, 
Mr. Howson Ra3% IMr. H. H. Rajmer, Mr. C. Roberts, i\Ir. E. D. Telford. 
3Ir. P. R. 'Wriglej'', Mr. Garnett Wright ; as w'ell as to Drs. G. J. Langley, 
G. E. Birkett, E. Ratner, and B. J. Rjwie, for certain specimens. 

iMaterial from these sources was I’apidly^ accumulated, and at a later date 
the sub-committee appointed Dr. J. H. Dible and Mr. .Tohn IMorlej'^ to investi- 
gate it. The pathological work has been carried out bj^ the former, wiiilst 
IMr. jMorlej'^ collected and tabulated the clinical data. The final report was 
presented to the Manchester Pathological SocieW on jMay 14, 10^4. and tlie 
main findings are now' published by Dr. J. H. Dible at the request of tlic 
sub-committee. 


SCOPE AND METHODS OF THE INQUIRY. 

It is hardlj' necessary to recapitulate the manj' statements wliich ha\c 
been made with regard to the general question of the relationship of gastiit 
ulcer to gastric cancer, as their trend is well known. Nor is it likcl_v to a 
disputed bj' any pathologist of experience that cases occur from time to time 
where the findings all seem to point to the likelihood of a chronic ulcer hecomm.- 


* On behalf of the Manchester Pathological Society. From tlie Department of 1 .itliol'vl 

The University of Mancliestcr. 
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cancerous. The jiositioii wJiich it is file csjjccinl object of (bis iin'csticatioii 
to e.xaniinc more closely is the extreme one. first expressed by Zenker and 
later taken up by Itobson' in this eonnlry. and cs))eeially enipliasized in 
America and rcfiectcd in the tcaebin'r of the .Mayo Clinic.- that a very larrfc 
number of cases which reach operation with a diagnosis of chronic paslric 
ulcer show malignant changes, and that, therefore, the common fate of a 
chronic ulcer is the ultimate super\‘C 2 ition of malignancy. This teaching, of 
which the histological basis lias been jiresentcd and often reiterated by 
M'ilson, iIcCarty. and their su]i])ortei‘s.^ lias in many eases been acceded to 
in this country, often, we think, without any very close jiersonal pathological 
investigation or adccpiatc review of the grounds on which the ojiinion is 
based. This aecejitaiicc is not by any means universally the ease, and the 
main object of this work has been to re-e.\amine the whole rpiestion with 
an open mind, by making as thorough an investigation as jiossible of the 
pathological material available. 

The present jiajicr embodies the results of work wbieli was eommeneed 
in .\pril. 1920, and has been going on continuously ipi to the time of writing. 
It has necessitated the examination of about 170 speeimciis and the making 
and examining of more than GOO sliiles. The material dealt with consists 
almost e.xclusively of specimens removed at operation, only a few post- 
mortem specimens being introduced to illustrate certain jioints. or conditions 
not often available in surgically removed material. The sjiceimcns were 
generally sent to the laboratory, unfi.xcd. upon the day of removal, and were 
then packed with cotton-wool and fixed in Kaiscrling’s solution in as natural 
a state as possible. When hardened, the gross specimen was slit open and 
either photographed or roughly drawn, the sites from wh.ieh bloek.s were 
removed being marked to render subsequent reference easy. The blocks 
taken were as representative of the lesion as possible. In an investigation 
o this sort wide tracts of tissue must be examined, and it has been our prac- 
ice to include the whole of an ulcer, where one was present, in at least one 
p ane, and in most cases additional blocks from the edges were also taken, 
a tie case of malignant growths the whole base of the growth was e.xaminecl, 
anc tie common site of ulcer formation was invariably included in the 
from'^'l sections, wiicn this was involved in the tumour. Glands 

' le 1 icmity of the lesions were also subjected to examination as a routine 
ease the surgeon furnished clinical notes, upon a form 
^^uci lias supplied to him, and stated what the diagnosis had been jrrior 
w'hether the condition found at operation confirmed this or 

T1 opinion. 

^ le pathological inquiry has followed two main lines : — 
diami J^een directed toward ascertaining what proportion of cases 

sonic 'or rilcer showed malignant changes — a proportion given by 

iir-r "Titers to whom we have made allusion as between 60 and 70 


defmitclv' pi'e-existing ulcer has been sought in cases which were 

combined decision as to malignancy being arrived at from the 

sist's nr.:. of clinical history, operative appearances, and the patliolo- 

" when the stomach was opened. 
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I. MALIGNANT CHANGES IN CHRONIC ULCERS. 

With regard to the first problem. What percentage of gastric ulcers show 
microscopic evidence of malignancy?. It is necessaiy to make it quite clear 
that in the class of ‘gastric ulcers’ v-e here include only those cases in whicli 
the pre-operative diagnosis was one of simple chronic ulcer, in which this 
opinion was confirmed at operation, and in which the pathologist, wlicn 
viewing the specimen prior to microscopic examination, saw no e-s-idcnce of 
malignant disease. Consequentlj'^ we are not concerned with obvious errors 
of diagnosis, where the history and clinical sjnnptoms lead to a diagnosis of 
ulcer, but where pathological examination clearly proves the condition to Ire 
simply, soleljq and obviously carcinoma. The type of case we are now dealing 
with is that in which the diagnosis of ulcer has been made clinically, and 
remains the diagnosis up to the time of histological examination, when evidence 
of carcinoma is discovered. It is in cases of this class that \"arious writers 
find high percentages of malignant change. A little consideration will show 
that the accuracy of such claims must be doubted on a priori grounds. For 
if 60 to 70 f)er cent of gastric ulcers are found to be malignant when taken 
at random and examined at one given period — ulcers whose duration may 
spread over as much as twenty or thirty j'^ears — then, when it is eonsidered 
that the duration of gastric cancer will be at the outside probably not more 
than three years, it follows as a mathematical necessity, if this percentage 
be correct, that practically every gastric ulcer of long duration must in the 
end become malignant. This is entirety contrary to clinical experience, and 
such a supposition is further refuted by the acknowledged existence and Jong 
persistence of ulcers -without malignant change that are found as causal 
agents in hour-glass stomachs. 


RESULTS IN GASTRIC ULCER CASES. 

With regard to the actual histological findings ; in the present scries 
of 126 ulcers in -which the clinical and naked-e 3 ’^e evidence jminted to sinqrle 
ulcer, the histological diagnosis has confirmed this ; in fact, the present 
inquiry, to one out of touch -Nvith surgical cases, has been something of a 
revelation of the accuracj’^ of present-day surgical diagnosis. Thus the result 
-ivhich has been arrived at in this part of the investigation is that rrone of this 
considerable series of gastric ulcers shows anj”- malignant change. This is so 
strikinglj" in opposition to the weighty opinion of the authorities we ha\c 
quoted that it demands detailed examination. The main explanation is 
probabl}' to be found in the histological details to be reviewed immediate > . 
but it must be poirrted out that it is possible that some writers would me u( e 
in the series of ulcers we have beerr referring to cases of carcinoma ’ 

the diagnosis has been orre of, ‘simple ulcer becoming malignant , or u ecu 
(?) carcinoma’. Such cases, 'where there has been a definite suspicion of ma i_ 
nancy, we have classed as carcinoma. Had this method of classification no 
been used, and such cases i^lnced in our list of ulcers, the ic^i "nn 
have been the finding of malignant disease in about 4 per cent. ns i^nr 
is a small one, and obviouslj-- not sufficient to account for the c m.i 

It must further be pointed out that such a change in classifiea ion v > 
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also have had the effect of lowering the number of eases of gaslrie cancer in 
which evidenee of pre-existing ulcer lias been found (scr brlo:c). 

It is necessaiy, when combating the statements of others, to find the 
source of their conclusions if these arc held to be erroneous. The gist of tlic 
matter probably lies largely in the interjirctation of small downgrowths of 
epithelimn which are not uncommonly found near the edge of a chronic 
ulcer. This opinion is by no means a new one. since it was suggested by 
Ewing* in 1918, and has also been noted by others.^ It seems, however, 
that the matter needs emphasizing. These downgrowths. we believe, are 
only part and parcel of the general distortion of the tissues which takes place 



— Epithelial dislocation in a 
uleer, X'ote the general irregulnr- 
01 the epithelium, and isolated acini 
of and beneath the fibres 

the niuscularis mucosa! (A) (x 30.) 



Fig. 301. — Displaced epithelium in a 
healed hour-glass stomach. A, Remains 
of longitudinal mu«!cle. B, Epithelial 
tubules lying in muscle ; C. Peritoneal 
coat. (X 30.) 


lealing occurs, and in a large number of chronic ulcers there is evidence 
(whiT another. Some of these epithelial displacements 

the a found in .32 per cent of the cases in this series) are illustrated in 

taken "“crophotographs. Fig. .390 {Case 10269, illr. Hughes) is 

amonost ti^^ ^ healing ulcer, and shows epithelial tubules lying deep 

fhcular of the muscularis mucosae and in close proximitj’’ to the 

Fi” 391 condition is also well illustrated, in a healed lesion, b}’' 

'a an ho I^uagess), which represents a completely healed area 

isolated fib " ®ton*aeh. Here the musculature is represented by a few 
olose to tl'^^^' epithelium is lining a winch approaches very 

thronufi Peritoneal coat. Isolated epithelial tubules are seen scattered 
le scarred area. It is significant that these appearances are found 
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chiefljr in healing areas, and it has be 
work that it is fairlj^ common to find 1 
the seat of past ulceration, or in 
hour-glass constriction the result of 
ulcer, neither of which conditions is, 
we believe, commonly accused of 
being the source of cancer. The epi- 
thelial tubules shown in the figures 
are obviously out of their normal 
relationship, but these relationships 
have been destroj^ed by the ulcer- 
ative process, and when healing 
occurs, the epithelium — which i-e- 
generates readilj^ whereas the muscle 
does not — tends to dip into the 
cre^'ices on any surface which it is re- 
covering. Sometimes the distortion 
which accompanies healing results in 
the production of epithelium-lined 
clefts of quite considerable size which 
run in unforeseen directions, and it 
may hajjpen that the appearance 
produced in a single section which 
crosses the tip of one of these is that 



Fig. 3fi3. — Proliferating epithelial tubules 
lying amongst the fibres of tlie muscularis, 
near the edge of an ulcer. (X 270.) 


indicating a functional as well as a pi 


a recurring e.xperience in the present 
n in scarred portions of the stomach 



Fig. 392. — Isolated islet of epitlicliina— 
the tip of a ciypt — in a healed hoiir-pinss 
stomach. A, Surface epithelium. (X 12.) 


of an islet of ejiithelium lying deep in 
the healed area ; such an appearance 
is confusing, but serial sections will 
clear up its exact nature. Fig. 302 
(Case 24 . 79, iMr. Burgess) illustrates 
an example of this occurrence. 

Occasionally appearances such as 
those we have been deseribing give 
rise to real difficulty in interpretation. 
In the exanqile illustrated bj' tlic nc.vt 
case it has not been easy to make u]) 
one’s mind as to the meaning of tlic 
epithelial dislocation. The section is 
taken from the edge of a chronic 
lesser-cuiwature ulcer (Fig. 393, Com' 
22 . 300, Mr. Burgess). A higli-iiowcr 
photograph shows some gland tubules 
of a rather proliferative type dipping 
and penetrating fairly deeply into the 
subjacent tissue, reaching below Uic 
level of the muscularis mucosic. whicli 
is destroyed in this area. The genera 
appearance of the tubules, the ac 
that they give the stain for mucin- 
•olifcrativc activity and, in particu ar, 



GASTEIC ULCER AND CARCIXO.MA 


671 


the condition of the stroma, ricdi in ])lasma-cclls and in wliicli riI)rol)Iasts arc 
arransinc themselves in orderly fashion aroiind the termination of the tidndes. 
have led to a decision to include this ease in the simple-nicer eate<;ory. It is 
believed that it represents the active static of the process which has been 
shown in the finally healed state in /‘V«. (Tlie after-history of this 

case shows the patient to he alive and in pood healtii sc\entcen months after 
operation.) 

It is therefore eonelndcd. njion histolojiieal "rounds, that in all of the 
present series of eases in which the clinical facts and maeroseo])ie ajiiiearanecs 
have led to a diagnosis of gastric nicer a simjde and innocent ty]ic of nicer 
has been present. Malignant changes have not heen found. Further evi- 
dence of an indirect nature has been adduced wliicb is against the likcliiiood 
of a large proportion of c.xcised nlecrs showing malignant changes. 

II. EVIDENCE OF PRE-EXISTING CHRONIC ULCER IN 
GASTRIC CANCERS. 

The second question which has engaged onr attention is : What jiropor- 
tion of undoubted cancers show evidence of an ulcerous origin ? This is by 
far the more diflicult problem, and. before jn-oeceding directly to the evidence, 



the survey the features of ulceration of the stomach as seen from 

"pwi T' morbid anatomj', and to ask what criteria we can depend 

object^! evidence of previously existing ulcer. It is with this 

1 Meu that certain features of gastric idceration are now to be 
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considered. For a full and detailed resume of the histology of gastric ulcer 


the reader may refer to a recent 
and admirable exposition of the 
subject by Stewart, of Leeds.® 



Fig. 395. — Hsemorrhagic erosion. A, Hsemor- 
rliagic eschar ; B, CEdematous and infiltrated 
submuoosa. ( X 10.) 



Fig. 390. — Acute ulcer. A, Subinucosa ; 
B, Circular muscle ; C. Longitudinal muscle. 
(X 12.) 


CHARACTERISTICS OF GASTRIC ULCERS. 

The simple ulcer appears under, various forms which roughly depend 
upon its age and extent. The earliest example is the htcmorrliagic erosion, 

a condition uncommonly 



seen surgically but not 
infrequently met witli in 
the post - mortem room. 
Fig. 394 (Case 10550, Dr. 
Ratner) illustrates a scries 
of such erosions in the 
stomach of a patient dy- 
ing of uraimia. The lesion 
is confined to tlic mucosa 
(Fig. 395), which is de- 
stroyed and rejilaccd by 
a firm eschar of effused 
blood, and to the sub- 
mucosa, which is infil- 
trated with leucocytes, 


Fig. 397. — Small chronic lesser-cun-atiire ulcer. A, Ulcer, 
uhich appears on the anterior wall owing to the opening 
out of the specimen for photographing. 


an acute inflammatory 
reaction probably 1" 


out of the specimen for photographing. infective Origin. TIlC 

next stage in ses^erity, and also one which is not often seen m surgical mater 
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is well illustrated by Fig. •100 (Cff-vr : 
seetion of an ulcer removed at o]ier- 
ation from a woman. a<re O'i : the 
patient had a two months liistory of 
(rastric trouble, wliieb. taken into 
consideration with her age. suggested 
inalignaney. Tlie sliortness of (lie 
history is evidently to be aeeoimfed 
for by the acuteness of the nleeralion. 
for the specimen shows an cxeelleul 
e.xample of acute nicer, involving 
mucosa and subnuicosa only, and 
sparuig muscle. 

Chronic ulcers, with whieli wc 
are more especially coneerned — si?iee 
it is only in connection with them 
that the question of cancer arises — 
may he classed for descripti\-e ])nr- 
poses, in order of severity, into : (1) 
Those without much fibrosis or dis- 
tortion ; (2) Those with considerable 
fibrosis and distortion ; and (3) Those 
involring otlier organs. Fig. 397 
(Case 10058. Mr. Garnett lyriglil) well 


(2.200. Mr. Douglas), wliieh shows a 



illustrates the variety wliieh produces 



• 3 ,,. Les^er-cur%'ature \ilccr. causing clefonnity of the liour-glass t3'pc, seen 
from behind. A, Tlccr.* 

configuration of the stomach, and Fig. 398, which is 
a rom this same case, shows a portion of the edofe of this ulcer 
VOL. xn.-so. ^s. " 45 
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under a low power ; it is to be noted that althou 
the muscular coat is completely destroyed. A 
more chronic type, with distortion, is illustrated 
by Fig. 399 (Case 22 . 516, INIr. Hey), in which 
the duration of gastric symptoms w'as eighteen 
months ; here it is possible to note, even with 
the naked ej’^e, the comiolete destruction of the 
muscular coat. In almost identical specimens 
from other cases the duration of symptoms has 
been as long as thirty years, exemplifying a 
recurring experience that the length of history 
is no invariable criterion of the extent of the 
pathological lesion which maj'^ be expected. 

In other cases different features are promi- 
nent. There is often a great deal of proliferative 
fibrosis distributed throughout the submucous 
coat. This is seen to a moderate extent in Fig. 
400 (Case 22.484, Mr. Garnett Wright), in the 
case of a partly healed lesser-curvatui-e ulcer. 
The photograph shows the white fibrous scar 
interrupting the muscular coat in the region of 
maximum change, and the oedematous infiltra- 
tion of the submucous coat, mainly on tire 
posterior wall in the vicinity of the lesion, in 
which the fibroblastic proliferation is actively 
going on. Fig. 401 (Case 10342, Mr. Morley) 
illustrates an extremely callous ulcer with an 


gh this is only a small ulcer 



Fia. 400. — Section ncross tlic 
stomnch to show infiltration ot tlic 
snbmucosn in tlio vicinity of an 
nicer. A, Scar of partly healed 
nicer ; B. (Edematous and fibrous 
thickening of subinucosn, on tlie 
posterior wall. Xoto the sentinel 
gland close to the base of the ulcer. 













^ 1 ;. ■, , 


1 / 



Fig. 401 . — Large Iesser-cur\'ature ulcer with chronic per » 
production of oedematous scar tissue, both in the submucosa and ga p 
Specimen seen from behind, the stomach being opened corona ) . 
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Fig. 402. — Lcs?cr*cun*atiire nnd nntcrior-wnll ulcers 
in a stomach. Note the tremendous suhrniicous infiltni- 
tion seen in tlie posterior ^rall. A. Lc^-or-curvatiin.' 
chronic ulcer; B. Anterior-\rnlI subneute ulcer ; C. In- 
filtrated posterior 'wall. 


cxtra-gastric pocket and extreme (edematous iiililfratioii of tiie sukmiieosal 
and extra-gastric tissues; tliis is eutirely imioeeiit. I’leers arc sometimes 

doiihle and sometimes of a 

s])reading ty])e. healing in one 

\ area and extending scrjiiginoiisly 

^ \ (Case ‘22. 

. , •*' ulcers, a deep indurated one 

I ■, ''-jJ. curvature and a 

[A},., ^ A sliallower one on the anterior 

^ wall. The posterior wall of the 

- ^ stomach shows tremendous suh- 

-AT- \ mucous infiltration and fibrosis. 

>p'.; ^ • ■ The more extensive and 

' •'-.J?' chronic types of ulcer frequently 

' s • ' invol\-e related organs. Fig. -tO.3 

B {Case not t. .T. II. D.) shows a 

Fia.4n2._U,=er.cun-aU.re nnd nntcrior-wnll nl. ors l•'»'•KC Illccr penetrating thc livcr 

inastomach. Note thc tremendous submucous infiltni- rlcOT^lv Diul dO-I (Onsc 22- 

t on seen in the posterior .mil. A. Le-or-cunninr.^ ]!:,} V t, U V® i ^ f 

chronic ulcer ; B. Anterior-\rnlI ■«ubncutc ulcer ; C In- /o»3. •). li. U-) HH UiCCr I^CnCtrfl' 
filtrated posterior wall. pancreas, wliosc white 

lobulatcd structure is seen in its 
floor and may suggest nodules of tumour growth to thc unwary ; this par- 
ticular ulcer liad attained 

close pro.ximity to thc p • • - — 

splenic artery. u — j 

ith regard to thc ^ . ; | 

inieroscopical ajipearaiices , | j 

of chronic ulcer: we usually V ' ' 

find a sharply-cut breach ; | ’’.k' . 

of epithelium borderiiifr a ' i ' \ '/ ^ 

water which is floored with . ^ • 

some necrotic material ; be- 'U' ' 

neath this lies a mass of ' '‘A’ 
more or less highly organ- : 

med fibrous tissue which ^ V ' 

ortends right through the ' r . ^ 

coats oftliestomach.com- A'- S ' //' ■ ^ W 

Pe ely interrupting their ' \ //.' ^ 

con in t (Ca.e / ' '// 'I 

--•■iSt, Mr. Garnett Wright) . AlSv ■ 

“Crates this w-ell. The 

^'Icer is seen - ' 

is the ninA.l' <03.— Large chronic ulcer penetrating: the liver. 

: » CUlar coat, ■which Dcatli from lucmorrhage. 

a nmf "'.terrupted by 

'ontainiiKT^t/^h^^^^T^'^^^'^ fibrous tissue covered by necrotic debris and 
D uc 'ened blood-vessels. We would particularly’ empliasize the 


w 






mMH-. 




V - - 


Fig. #03. — Large chronic ulcer penetrating the liver. 
Dcatli from hicmorrhage. 
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completeness with which the muscular coat is destroyed in chronic ulcer; 
it is a practically constant feature, having been found in 96 per cent of our 



^ ^ ^ 

4 >' 


Fig. i04. — Clironio ulcer penetrating to pancreas. Xodules ol pancreatic tissue 
are seen in its floor. 

cases in which an active chronie ulcer was present, and is a characteristic of 
much rmlue in deciding upon the relationship of a cancer to a previously- 

existing ulcer. Embedded in the 
fibrous tissue, which maintains the 
continuity of the wall and througli 
which perforation will occur if it takes 
place, we find a number of Itlood- 
vessels. The arteries usually rc\ cal a 
veiy marked degree of obliterative 
endarteritis, often amounting to prac- 
tically complete closure of tlie vc.s'sc . 
and the veins show a like alteration. 
Fig. 406 [Case 22.654. Mr. Morlcv) 
presents this extremely well ; and tlic 
condition is almost always to lie found 
in some part or other of the lesion. 
Sometimes a large vessel is throm- 
bosed, as in Fig. 407 (Cfl.w 22.a90. 
Mr. Garnett Wright), which illustrates 
such a case, a clot obturating a 
vessel and undergoing organmafion 
in its deeper parts. This arttria 
obstruction is sometimes vcr>- sfrikmg. 


; A . .*A 





C B 

Fig. 405. — Edge of a clironic ulcer. A. 
Epitlieliuin at edge ; B, JIuscIe, terminating 
abruptly in the mass of fibrous tis-sue to tbe 
left -n-hicli forms tbe base of tbe ulcer ; C. Xerve 
trunks in the scar. ( X 10.) 




aboTC^a 

endarteritU Thp'flr'^’ oblitcrativo 

Iiesbalow^(™?2 , 


Pic. J’^rodocI vc'^’^cl, j)liifr£;c(.l bv n, 

throml)U'5, in the bn-io of a cliroiiic ulcer 
(X JO.) 


i?°sSw militate against licaling. TIic controlling factor 

frequent “it is . cmlarteritis is not clear, and although a verA^ 

tn. f I invariable, fea- 

we^of chronic ulcei-s. Fig. 400 (Case 

MtVnb , shows large 

patentvessels m the base of an nicer, 

veils’ history was of six 

liable v-oukl Ije very 

be noted thit" 

general defieienev 0 ;%^' ^ 

and tlia 1 V ^ fibrous reaction 
.hi„i J?!’ »f .*•■« ulcer is n,„e|, 
severe and 1 suffered from 

'ome months"T1- beematemesis 
figure a In 

'‘.bo be noted I /bbatic gland will 
tissue of thp 1 ’ ‘ bhe fibrous 

‘be floor of 

niav be seen ' ^er, and the same 
fions. It i the illustra- 

to find siieb ^ eonstant feature 

n sentinel gland ’ Ivinfr 'JOS-— Corona^- orterj- of stomach, occu- 

& pied by an organized thrombus, (x 30.) 
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just above the ulcer if this is of a chronic nature. It appears in many cases 
to be a special development from potential Ij-miDhatic cells lying in tlie 




Fig. 40S’. — Thin-floored gastric ulcer, with- 
out endarteritis of adjacent vessels. Xote the 
sentinel gland at the base of the ulcer. There 
is a small clot in one vessel, (x 10.) 


Fig. 410. — Group of sympathetic ganglion 
cells in the fibrous tissue of a chronic ulcer. 
(X 250.) 


omental areolar tissue. In the base 
tlie surface, it is common to see some 






Fig. 411. — Healed ulcer, with persisting: 
endarteritis of lesser- curvature vessel, a , 
^luscle remnants : B. Fibrous tis'^ue ; C, Artery* 
showing endarteritis. (X 1-.) 


of tlie ulcer, at some distance from 
nerve-trunks, often embedded in dense 
fibrous tissue, but generally a])irearing 
little the tvorse for it and retaining 
their perineurium intact. In other 
cases one may see, in the depths of 
the fibrous tissue of the ulcer floor, 
isolated or small groups of laigc, 
angular, vesicular cells (Fig. 410, Case 
22 . 520, ^Ir. Wrigley) lying in a loose 
areolar network. These are pereist- 
ing ganglion cells of the sympathetic 
plexuses, which, like the nerves, sceni 
to resist c.xtremcly well. They ma.\ 
be mistaken for cancer cells. 

When an ulcer heals completely, 
the sear and loss of continuity in t 
muscle persist. The endarteritis a so 
persists in some cases, as is shovn >> 
FiS- 411 (C'ff.se 10005, 3Ir. ^Morley ). 
which illustrates a healed ulcer with 
a floor of scar tissue and a small, 
almost obliterated, artery m ^ ' 

omentum : the sentinel glam is • 
seen. In some eases this endarteritis 
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seems to resolve, at any rale it is not always fonnd : Init it is im]iossil)lc to 
be sure of the duration of the ])revious iileer. and a sear may re|)resent an 
aeiite and fairly qnickly-healing lesion. 


THE EMDEN'CE OF PREVIOUS CHRONIC ULCER IN GASTRIC CANCERS. 

Now. from the charaeters of nleers. are there any eriteria whieli we can 
adopt that will enable ns to deleet preeedinji nicer in an exist ini; eaneer ? 
I think there are three which call for eonsklcratioii and which are of real use 
in arriving at a properly balanced etmehision. 'I’he mere presence of an 
iileer-like crater is. of eonrsc. not of the slightest signifieanec. These three 
appearances arc: (1) The y-rcsoice of (tidenieritis obliterans or of \essels 


--ss • , '-\- 



^ '-t'' - ' / 


Fig. 412. — Fungating coluinnnr-celled tumour of the lessor cimaturc. 

j staining organized thrombi ; (2) The existence of extensive fibrosis ; (3) 
'c Client of muscular destruction. In drawing uii this list the most 

nnportaut has been placed last. 

the regard to endarteritis, which is so constant a feature of ulcers, 

think''^^ 're produced by carcinoma ? And to this I 

lar^e f^ '^^rist answer, Yes. Fig. -il2 {Ca.se 22.519. Mr. Wrigley) illustrates a 
from eolnmnar-celled carcinoma of the lesser curvature, in which 

there is'^^ ^'"i'tence, of a nature to be alluded to immediateh', I do not think 
(Fia ' ^riggestion of pre-existing chronic ulcer. The next illustration 

enrvature this case there is marked endarteritis of the lessei’- 

malinnaju 'rr close proximity to a lymphatic vessel distended by 

tVrinht) another case. Fig. 414 {Case 10173, 3fr. Garnett 

■ " • 1 onh three months' history of gastric trouble, where the diagnosis 
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was of carcinoma and the condition found was one of ulcerating carcinoiiiii, 
with the whole of the ulcerated area deeply infiltrated with tumour cells, 
endarteritis obliterans was found jjre- 


sent in a vessel of the submueosa 
just beyond the spreading edge of 
the growth {Fig. 415), the section 
being taken about two inches below 
the lesser curvature, and the tissues 
around showing no suggestion of 
chronic ulceration. The same condi- 
tion is even more strikingly illusti'ated 
in Fig. 416 {Case 10368, Mr. Morley), 
which is a transverse section of the 
pjdoric canal in a case of an encirc- 
ling pyloric carcinoma of eight months’ 
duration. There is no suggestion of 
ulcer, and the musculature of the 
lesser curvature is intact, whilst at 
the same time there is also a complete 
absence of scai-ring. Ne\'ertheless, the 
smaller lesser-cur\"ature ■v'essels have 
the well-marked obliterative endarter- 



Fig. 413.— Endarteritis obliterans _ in re- 
lationship to gastric cancer. A, Tluclicncd 
arteries; B, Lymphatic injected by tuiiionr 
growth. (X 10 .) 


itis seen in the figure, and shown 

under a high power in Fig. 417. The above are especially well-niarkci 



Fig. 414.— Ulcerating carcinoma of lesser curvature, from behind. A. Site 
section shown in. 4 lo was taken* 


instances, but similar changes are seen to a lesser degree 

and it must, therefore be conceded that carcinoma, per sc, * } o 
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endarteritis. That it always docs .so is ccrfaiiily not tlic ease, as is ^ 
e.x-emplificd bv FiS- -US (C«.vr ‘22.2aS. Mr. Iluphcs). four months histoi%. 
rvhere there is no evidence of endarteritis m the Icsser-enryatmc ycsscls. 
although tliev arc involved in the fibrous tissue of a selcrosiiifi earemoina. 



Fig. 415. — Obliterative endarteritis in rela- 
tion to tumour extension. Intact epithelium 
is seen on the left ; the tumour i.s infiltratinj; 
beneath the muscularis mucosa?, and a ves.scl, 
man advanced condition of obliterative endar- 
teritis, is seen in connection witli the ndvancinp 
groivth. (X 30.) 


• • 5 


B 


1 

t " .■ :5- 


C : 


v' -"■■V'i 





r 1 • '* if: -i* ^ 


Fio. 4IC. — Trniisvcrso section of pyloric 
nntnim, .shotvinc enriy enreinomn. A, Longi- 
mdinnl inu«clc ; ' B. Circiilnr muscle ; C, Masses 
of growth permeating the wall of the stomach ; 
D, Vessel referred to m Fiy. 417. ( :< 4.) 



from^m's lesser.cur\-ature arterj- (d: 

obliteratuAr^V”:? Showing extensivt 

lenitue endarteritis. (X50.) 



Fig. 418. — Lesser-curvature vessels in the 
tissue of a scirrhous type of adenocarcinoma. 
There is no endarteritis' obliterans in this case. 
(X 27.) 
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Coiisequentlj', in interpreting this conditioin more stress has been laid 
upon its absence, as pleading against the existence of previous ulcer, tliaii its 
presence as gis'ing positi^-e evidence of that condition. 

2. The presence of fibrosis or scarring is an even less trustworthv guide. 
It is constant in ulcer, but it is just as constant in the scirrhous type of carei- 
noma. It is pointed out by some" that a carcinoma arising in a chronic 
ulcer would tend rather to spread into the soft tissues round about than to 



Fig, 419. — Vei-y early carcinoma of the stomach. The continnity of the muscle across 
the base of the growth is well seen. The tumour has penetrated the submucosa and is 
invading between circular muscle bundles, Tliere is as yet practically no ulceration. (X 5.) 


invade the sclerosed fibrous tissue proper to the ulcer. I do not know that 
we can entirel}' fall in until this suggestion as a basis for tlie interjiretation 
of the distribution of malignant cells in a sclerosed lesion ; hut hold that it 


can onl}’" be agreed that fibrosis in a 
gastric cancer may be interpreted as 
evidence of nicer when it exists en- 
tirel}' free from malignant cells, and 
that a scar infiltrated with tumour 
ma}^ equallj' well be the product of 
an ulcer undergoing malignant in- 
i-asion, or wholly the result of a 
scirrhous type of tumour growth. 
Which it is, in the absence of other 
evidence, we are not able to say. In 
malignant disease the absence of a 
scar is useful e^'idence in negativing 
pre^'iollS ulcer, but its presence is of 
little value by itself in pointing to 
the existence of that condition. 

3. The third consideration is the 
condition of the muscular wall, and it 
is this, perhaps, which affords the 
evidence of the greatest reliability. 
Chronic ulcer locally destroys the 
muscular coat in ioto : this is true 
of practically every case. Cancer may 
which it does depends upon its type. 



or may not do this, flic extent to 
duration, and rate of growth; «' 
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ivhere we can 

tumour, tlierc. I tliink. on 


trace muscle ns a solid band thouf'Ii liic entire base of the 
tlicsc pronnds alone, we can safely say tliat tlie 

tile evidence is wholly 
a>:ainsl there havin'; 
been any preecdinp nicer. 
.\nd. further, if we can 
trace it in a more atten- 
nafed form, as separated 
strands rnnnin" between 
the tnmonr cells, then we 
ha\ e evidence which will 
weich hciivily. when con- 
sidered aloii" with the 
other points previously 
flisenssed. in arri\ in" at 
a eonelnsion as to the 
])resenee or absence of 
a pre- existing chronic 
nicer. 

The ease in which 
<'oniplctc preservation of 
the nmscnlar coat nega- 
niay be illustrated by the followin'; 



Fig. 421. — Encircling pyloric carcinomn. intact. 


ti\es the possibility of pre-c.\isting nleci 
specimens. Fig. 419 
(Case 22 . 599, Dr. 

R>Tie) shows the con- 
dition in a very early 

carcinoma— the earli- 
est I have yet seen. 

The tumour was an 
accidental finding at 
a post-mortem in the 
ease of a man, age 79, 
dying from the results 
prostatie hypertro- 
P and added sepsis, 
nodule, about 
'e size of a florin. 

"as found upon the 

posterior wall midwav 

the eardia 
d the pylorus. On 
it proved to 
Peanearlycareinoma. 

t conunencing to 
alnSfenti'^ eonfined 

"nder n mucosa and subnmeosa. 







■';V '.-yA-i;- 

■; .-•'.-•■V'-!' I i.'A 


Fig. 422. — Diffuse pyloric carcinoma. Muscle intact. 


a hio] ' ” " "lUGusa anci suonmeosa. The same growth is shown 

o ler pon er in Fig. 420, in which the integrity of the muscle and 
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absence of signs of previous chronic ulcer may be noted. The next illustra- 
tion {Fig. 421, Case 22.540, Mr. Douglas) shows a pyloric cancer in which 
the integrity of the muscle is clear to the naked eye, and a third example 
is seen in Fig. 422 {Case 22.747, Mr. Morley). The same condition has also 
been illustrated in Fig. 416 in another connection. 

In all the above examples there is complete muscle preservation, obvious 
to the naked eye and confirmed by microscopical examination. In other 
cases in which this form of evidence is valuable the muscle preservation is 
less complete ; but often rvhere to the naked eye the muscle is extensiveh' 
infiltrated, microscopical examination nevertheless shows the loresence of a 
substantial and coirtinuous band of muscle throughout the growth in the 



Fig. 423. — ^Ulcerating carcinoma of lesser cur\'ntnre. Superficially simulating ulcer. 

A, Ulcerating growth. 


lesser-curvature area, and other evidence, such as complete absence of cica u 
cial fibrosis and of obliterative endarderitis, may go to demonstrate that t icie 
is no histological suggestion of the previous e.xistence of a chronic ulcei . 
example. Fig. 423 shows a carcinoma from the post-mortem room (Case < > > 
J. H. D.) with a superficial resemblance to ulcer. Here, on minute 
tion, the muscle irreservation is found to be complete, and otiici c\ if eut • 
suggestive of ulcer is entirel}'’ lacking. 

It is on grounds such as these, of which certain well-maiked example 
have been cited, that the conclusions arrived at in this work ha4c ^een 
Up to now we have e.xcluded from consideration certain other cases o 
noma in which from reasons of site the question of an ulcerous origin 
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arises. Tlicsc comprise grcatcr-ctirvaturc prowl lis wliicli do not involve the 
common nlcer-bcaring region at all ; a good e.\ain])le of such is seen in /' ig. 
424 (Case A.SOr. Mr. Morley). Allhongli it nnist he eoneeded that ulcer 
mag occur in any position in the stomach, the coincidence of ulcer and 



Tic. 424.— Carcinoma of the greater curvature, not involv inp the common ulccr*bcnrin" 
site. The stomach uall, along the Ic-scr curvature, is intact. 


carcinoma upon the greater curvature, at a distance from the pylorus, 
IS sufficiently iinprohahle to allow of tumours occupying this site being 
considered as almost certainly ‘primary’, in the sense that they do not arise 
roni chronic ulcer. A certain number of such growths occur and must be 
reckoned with in compiling statistics. 

SUMMARY OF CASES OF GASTRIC CARCINOMA. 

^ /Tire gastric cancers which have come under examination in this investi- 
!,a ion, and whose features will now be briefly summarized, have to some 
c-v ent being selected, and cannot therefore be considered as examples of a 
^misecutice series of cases. The surgeons who hai-e contributed the material 
con'^ rnalignant stomachs to the writer for routine investigation, but, 

casc'^'°^'^ ' subconsciously, have admittedly contributed their doubtful 
thcref bearing upon the question of this inquiry. It follows, 

''r whief ' 1 present series contains a higher proportion of examples 

tonsccuHv of cancer implanted upon ulcer arises than would a 

figures obtained in the course of everyday practice; hence anj’' 

ule " '• 1 ^ri'i''ed at as to the frequency of the causal association 
cas^ "f ^ ^'^’^oinoma will probably be somewliat higher than is actually 
e u len unselected carcinomata are alone considered. The following 

O 
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tables briefly summarize the main characteristics of the cases of carcinoma 
investigated. According to the histological findings these are grouped into : 

Group A: ‘Primaiy’ carcinomata. Cases in vliich there is no suggestion 
whatever of previous ulcer {Table I). 

Group B: Cases which present certain appearances that are common to 


Table I.— GROUP A. PRIMARY CARi 


Labora- 

tory 

iS^UMBER 

1 

1 

Sum.-: 

Or.TN-icAt, i- Orr.niTivE 
Diagxosis 

1 

1 

AGE AVD 
SEX 

DURATIOX 

OP 

Gistrio 

SYJn>TOMS 

(TRARS) 

1 

1 

1 Sue j 

^ i 

j 

1 IIIiTCLOCir 

957T 

Mr. Rayner 

— 

Al. 30 

' 

1 

1 

Diffuse, Avhole 

organ 

Carcinoma 

9T25 

Mr. Jlorley 

1 

1 

1 

Careinoma 

F. 25 

j T"i 

Greater curvature 
extending to lesser 

Carcinoma 

(cnccplial 

9T51 

Mr. Rayner 

Careinoma 

j Al. 54 

1 

Pyloric 

Carcinoma 

9812 

Mr. Rayner 

Clin. : chronic ulcer 
Opn. : carcinoma 

F. 41 

5 

! Encircling pyloric j 

antrum j 

1 ' 

Carcinoma 

(cxtremcl 

9819 

JNIr. Cr. tVright 

j Carcinoma 

! F. 30 

S 

Pyloric | 

Carcinoma 

cpirriioiis 



I 



i 

1 

cliangcs 

9953 

Mr. G. AVright 

j Carcinoma 

1 ' 

F. 06 

fj 

T5 

pyloric j 

i 

Adcno-can 

rlious) 

9978 

.1. H. D., p. :\i. 

Naked-eye : card- ' 
noma | 

Al. GO 

— 1 

Lesser cur\\aturc - 

1 

Carcinoma 

rlioiit) 

10319 

Dr.Birkett,P.M. 

Naked eye : carci- ^ 
noma j 

M. 47 

i 

Pyloric 1 

Coluninar- 

carcinon 

10320 

Mr. G. AA^right I 

Carcinoma j 

AI. 50 

2 ! 

i 

Greater curvature, ’ 
near fundus 

Adcnoc.irc 

(enceplia 

103GS 

Jlr. Jlorley 1 

Carcinoma j 

.Al. 53 

^ I 

1 

Pyloric ' 

Columnar- 

carcinon 

10383 

1 

Air. Ray 

Carcinoma 

- 1 

! 

1 

i 

1 

1 

Lesser curA'ature 

Columnar- 

(scirrlion 

22 . 55 

Mr. Jefferson 

Carcinoma 

AI. 42 


Lesser curvature 

Columnar-* 

carcinon 

22 . 238 

Air. Hughes 

Clin. : carcinoma 
Opn. : chronic 
ulcer ? malignant 

AI. G7 

A 

Lesser cuirature 

.-tdcnocarc 

22 . 439 

Air. Hey 

Carcinoma 

F. 51 

7 

Encircling pre- 

pyloric 

Coluinnar-i 

jug coll^ 

Carcinoma 

22 . 540 

.Air. Douglas 

Clin. : ? ulcer 

Opn. : carcinoma J 

.AI. 32 

»‘.T 1 

... J 

Ditto 
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both carcinoma and ulcer, hut in which tlic sum of the evidence points to 
these being produced by the tunuun- {Tnhir II). 

Group C : Cases in wliich tlic lustologicnl !ii)])e;irances cnnnnl l)e dis- 
tinguished from those wliich might result from carciuonm implanted on 
pre-e.\isting ulcer. 


ra NO SUGGESTION OF PREVIOUS ULCER 


niiTOLOotcAi. Dirrors 

Cowmox OT rRi3E.\T!;ori/irAUzr:i>.\ur.x< rii*'--r.\'i i; or 

.';_-vTiA!; Coat or scau Ti?.'rr Ksini'.rrniTi'i oiii.m.itAS- 


.Mjscnl .Alisciil I.iiiilis pliislica tyiic of "rowtli. 


iM infiltration on 
?ssr cun’ature 


-Absent on lesser cur\‘a- 
ture 


Intact 


Intact 


Intact 


.Absent 


.Absent 


.Absent 


.Absent on lesser 
eiirvatiire 


On the (treater cnrvatnrc. the muscle 
is infiltrated and destroyed ;u?d 
endarteritis is i)re.-ent in a subnin- 
eosal vessel. 


.Absent 


Absent 


Limited linitis i)lastica type. 


.Absent 


Stated but pre- 
'i terred 

Crated but pre- 
' screed 


•Absent 


Present in vrcssels of 
both eun’aturcs 



aiuptcd and dcs- 
troyed 


-nroiti.. 


nialig- 


''■‘swr. 



-Absent 

Slight, in malignant 
areas only 

Fig. 42;!. No endarteritis in the 
larger vessels of the lesser curvature. 

-Absent 

Traces 

— 

-Absent 

Absent 

’ — 

-Absent 

A’erv marked (Fiss. 

' 430, 417) 

— 

fibrous tissue permeat- 
witli carcinoma 
replacing destroved 
muscle 

-Absent 

-A recurrent groArth at the site of one 
previously excised : of interest as 
shoAring features Avhieh might have 
been attributed to the presence of 
chronic ulceration. 

__^acstrovcd muscle 

-Absent 

— 

Absent 

-Absent 

— 

-Absent 

-Absent 

Spread is mainly submucous. 

-Absent 

Absent 

Sec Fig. 421. 
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Table l.-G, 


Lapora- 

TOKl* 

NUMBER 

1 

1 Surgeon 

Cl.tN-ICAL ANT) OrEIi.VTIVE AOE AXI) 

1 Diagnosis srjc 

1 

Dlhation 

OF 

Gastric Sne 

1 Siiffiojis 

1 (YEAaS) 

i 

1 

lIift0LCC!.'.u 

22 . 599 

Dr. Ryric, P.JI. 

1 

M. 79 

- — Post, nail near 

lesser curi'ature 

Columnar-c 

Ciqrcinom: 

22 . 704 

J. H. D., P.-II. 

Naked eye ; carci- 
noma 

1 

M. 42 

— Greater cun-ature, 

prepyloric 

Column.ir-ci 

carcinom: 

22 . 747 

Mr. Morley 

Carcinoma 

1 

i 

F. 34 

10 Encircling pyloric 

antrum 

Carcinoma i 

A. 80r 

Jlr. Jlorley 

Carcinoma 

1 

M. 55 

i 

Greater curvature 

1 

Columnar-^ 

; carcinom: 

Table 11.— GROUP B.*' CASES PHI 

9707 

' Mr. Jlorlcy 

Carcinoma 

; M. G5 ' 

1 

j'V Pyloric 

Carcinoma i 
(scirrhous) 

10020 1 

1 

1 

i 

' i\Ir. Worle}' 

1 

Carcinoma 

' 51. 55 

1 

1 Pyloric 

Adenocarcir: 

(scirrhous) 

10034 1 

! 

Mr. G. IVright 

Carcinoma 

1 

M. 53 

Pyloric antrum, 
lesser cun'aturc 

Carcinom.a i 
(scirrhous) 

10128 ! 

Mr. Hey 

Carcinoma j 

51. 52 

1 

Lesser cun’aturc 

1 

.Ailcnocarcin 

(scirrhous) 

10175 1 

5Ir. G. Height 

Carcinoma 

51. 55 

y)., , Lesser cun’aturc 

Carcinoma ‘ 

22 , 21 

Jlr. Jlorley 

Clin.: pyloric stric-' 
ture , 

Opn. : carcinoma 

-AI. 51 

2 jf;, j Pyloric encircling 

Coliimnar-if 

22.519 

:Mr. AVriglej' 

Carcinoma 

F, 59 

1 Lesser cun’aturc, 

high up 

Columnar-cr 

22 . 002 

Air. .Teffei'son 

Clin. ; gall-stones 
Opn. : Gastric ul- 
cer Avith unusual i 
features : malig- 
nant disease sus- 
pected 

F. 44 

Anterior wall near 

greater ciir\'nturc 

CarnaGiiKi 

iiniKiial tyj 

22 . 727 

Dr. Birkctt, 

P.M. 

Carcinoma 

— 

Lesser curvature 

near fL'soi)hnffths 

(.'arciaouM 


• . I ' J>. • n It •^^* ^* * 

• It is to be notC'il that in the^o cises a coosi'lorablc decree of inu~~al.ir j^hon-* *• , I r*-**’- • 

consequence and reside of the maligiLiut C’ron th, wfiich ia the above series was ii=uaUy oi a s'. 


GASTEIC ULCER AjSU) CARCINOMA 


( 581 ) 


dMV CAHCINOHATA- 

—conliiuicrl. 




IllSTOLOtacA!. DlXtlhs 


Uiiiivr.F.-J 

(CTiriOK OP MCSCVLk?. CO.IT 

rnrAEXCp: or LorALLTni^ 
Ar.>u OF Ti^;Ci: 

l’n!.=r\< V or 

r.snvtmmTi- oiiun.p.v.- 

Intact 

.Absent 

Absent 

Ser Fi:J. 41 >1. 

Lescr curi'atiire intact 

.Absent 

.\lisent 

.Muscle of greater enrvaturc 
imclergoiiig malignant ilisin- 
tegralion. 

Intact 

.Absent 

.\lisenl 

Srr I'is. l‘JL’. Exploration for 
ulcer two years previously 
sliowed no !c.sioii. 

stroyed by invasion on Fibrosis in malignant 
, greater cun-ature area 

■Absent 

Sec Fie. 121 . 


;PEARANCES COMMON TO CARCINOMA AND ULCER. 


aipletely Kplaccd by mas- Only wtli advanced Aljsciil 

^eepitlielinl gro\s'th mivUgirant infiltration 


'iilsrgoing rapid malignant 
tstnirtion and immediate 

ITOIS 

Ditto 

Present in scirrhous 
area 

— 

■',-hrated but incompletelv 
• liroycd 

L_. 

Present 

-Absent 

Tiicre appears to be a small 
completely healed scar in the 
vicinity of the tumour but 
not involved in it. 

'Wanvcly infiltrated and 
■ictgoing destruetion, but 
tdy persisting 

Folloning muscular 
disintegration 

Present in scirrhous 
areas 

— 

‘'^buction but no 
smiption 

Fibrosis only in malig- 
nant area 

Prc-scnt 

A rather advanced growth. 

See Figs. 414 and 41o. 

yraicd, but portions pte- 

"'rough base of grofvtb 

-Absent 

Present Avith intact 
muscle, in invaded 
areas 

— 

"«boved bv 

-Absent 

Present in invaded 
areas 

See Fig. 412. .A rather ad- 
vanced fungating groivtli. 

1 not interrupted 

-Absent 

-Absent 




1 


'e'.'nl growth 


Onlv 


in malignant 
zone 




Shown, with early 
malignant inva- 
sion, in a few 
vessels 


Rather advanced. 


> la f.-aaJarily leads to the eonclosioa that these are both to be considered the 

Ml.— .to 45 


690 THE BRITISH JOURNAL OF SURGERY 

Thus as a result of examining the 33 cases of carcinoma in which the 
lesions were sufficiently early to afford results callable of interpretation for 
the purpose of this inquiry, in 19 no evidence was found which was in any 
way suggestive of pre-existing ulceration, and in 9 the weight of the cviclcnco 
was against any causal association of chronic ulcer with carcinoma. 


GROUP C. 

There remain five cases in which, on histological grounds alone, the 
appearances might be interpreted as indicating the siqiervention of malig- 
nant disease on chronic ulcer. These cases will now be briefly described. 

!• Case 9970, INIr. jNIorley. jNIale, age 33. The history was of five years’ 
gastric pain, periodic in the earlier stages but daily for twelve months prior 

to operation. X-ray and 
clinical diagnoses were of 
simple ulcer, and the oper- 
ative diagnosis eoncurred 
with these opinions, al- 
though the surgeon was 
in some doubt as to the 
entire innocence of the 
condition.® The specimen 
removed by gastrectomy 
was considered by the 
writer to he probably 
malignant, althougli in 
many features suggesting 
simple ulcer. On section 
it was found to be a sim- 
plex carcinoma of a very 
scin-hous tj^pc. widely in- 
vading, and vith complete 
destruction of the muscu- 
lar coat over a small area 
and replacement there by 
scar tissue, which, how- 
ever, was infiltrated with 
scattered tumour cells. 
There was also a large amount of fibrosis, associated with scirrhous carcinoma, m 
the gastrohepatic omentum, and a well-developed band of fibrosis in the snb- 
mucosa, also riddled with tumour cells. The features of this case were Uien tliose 
of a widely disseminated and extremely scirrhous form of growth, associated with 
ulceration and promoting a great deal of cicatricial contraction. 

2 . — Case 10,093, IMr, Morlcy. Female, age 33. History of pnin after food for 
six months. A diagnosis of carcinoma of the pyloric region was made and gastrec- 
tomy was performed. The specimen was one of a lcsser-cur\-ature growth ])rodiieing 
annular stricture of the stomach at the pylorus ; its gross anatomy closely resembled 
that of ulcer. Fig. 425 is a section from the lesser curs'aturc in the coronal plane, 
and well exemplifies the appearances under a vciy low magnification. The muscular 
coat is completely interrupted over a distance of almost an inch, and the intcrs.il 
is filled by fibrous cicatricial tissue, ulcerated on the surface, in the midst of wha i 
are some large vessels containing organized thrombi. On casual insiiection the section 
seems innocent ; but closer examination reveals a small secondary nodule of ejuj i< ■ 
lium in the peripheral sinus of a small ‘sentinel’ gland (Fig. -i2fi) and a dehm ( ' 
malignant area dose to the duodenal mucosa at the edge of the ulcerated zo 
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(Fig.427). The malipinnl cclk cannot he traced thronf;lionl tlic wliolc of the filiroscd 
area, many considerable tracts of inllaininaton' ftranniation tissue ai)i)earin" devoid 



planet plioivn in Fiy. Fic. -127. -Ilipli-powcr vicii- of nren A. 

of cptlielinm invnilinp Fig. 42.">; n definitely ninlipimnt nren nt the 
P® . leral sinus of gland, ( /. Jd.) cslgc of the uleerntcel zone. ( ,< 270.) 


^ exteasive involvcinenl of the adjacent le.sscr-curvatnrc glands, and 

tese the extreme degree of fibrous reaction occasioned bv the tumour is ahso 



Fig. 428. — Malignant gastric ulcer. Case 101G7. 
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verj- noticeable, it being impossible to detect malignant cells in some of the more 
advanced portions of the grondh. The tj-pe of tumour is verj' variable, in a few 
areas being tj-pically columnar-celled and in others purely simplex in character. 
Here again is a malignant gro^vth, scirrhous in character, accompanied by features 
■which seen by themselves would bear the stamp of simple ulceration. 



Fig. 429.— Coronal section from Fi<j. 428. Note the great resemblance to simple eliroiiie 
nicer. A, Duodenal mucosa ; B, Fibrous scar permeated by carcinoma. (X 

3 . — Case 101G7, jNIr. Burgess. . Jlale, age 89. History- of gastric symptoms of 
about twenty vears’ duration, more severe latterly and accompanied by almost 
constant pain. ‘ Diagnosis prior to operation: gastric ulcer, diagnosis at opera- 
tion : chronic gastric ulcer with possible malignant change suiicrveiung. 

" here {Fig. 428) is that of an apparentl\ 

chronic ulcer of the lesser currature. 
close to the pylorus ; its thickened rolled 
edge remotely suggested malignancy, .-r 
large section through the lesser cur\-a- 
ture in the coronal plane is shown m 
Fig. 420. From this, and from the 
naked-eye specimen, it will be seen hou 
closelv the condition resembles the ana- 
tomical features of ulcer. The muscular 
coat is completely interrupted and re- 
placed by a fibrous cicatrix, which p. 
liowevcr, extensively infiltrated by can- 
cer cells where ulceration is taking place, 
but is more inirely fibrotic in its deeper 
parts. The vessels show a modcraU 
Amount of endarteritis. The growth > 
mainly adenocarcinoma m t>pc 
of the scirrhus variety. A small ghm 1 
from the base of the lesion is invade , 
the same type of f 
carcinoma being reproduced V 

Here the findings are those ^ 

result from malignant change m a chrome 

ulcer. 

History of gastric 



Fig. 430. — Gland from the same case ns 
Fifjs. 428 and 429. To show malignant invasion, 
and cxtreinelv scirrhous nature of the growth. 
(X 270.) 


4.— Case 10440, lilr. Garnett Wright. Vluodenarulccr. 

sv-mptoms of twelve months' duration, of carcinoma. IVhen 

Diagnosis at operation : callous duodenal ulcer, .susi j .mniilar 

the specimen, removed by gastrectomy, was opened > ‘ 1 ,misciilar 

carcinoma of the pylorus. Sections along the lesser which is a 

coat well jireserv-ed. though undergoing penetration . 
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carcinoma simi)Icx of a moderately scirrhous type. A seelioii through tlie (loslcrior 
rvall of tlic pyloric canal, iu the liori/onlal jilaiic. shows complete interruption of the 
muscular coat for a verA- short distance and replacement hy a lihrous sear (/•'/i'. 
4.31), which, however, is extensively infiltrated with growth. 'I'liere is thrombosis 
and organization in one vessel of the suhmueosa. Sections taken from the lesser 




-.V 



r*. . ... 

— . " ' 

fi r 






r-‘^'V A-i: v:\ 

i ■ ■ ' ' i.-A,'.: 




■ ' • — 1 


V---I Lypz t> yc 

posterior wall ^oction tliroii':h tlio Fic. 4.32.— .Siibpvlonc eland trotn CVj?p 10440 

FibroufsTar con afni"^ 'mi ^ 1'" ^cAl.m.s nnturo of the 

malienant celU not ev;;in,^l crowih. The nrea ~con b mainly lihrous, hut 

‘‘M; B, Duodenal muiulnnir,! "^ V To '"atiemint cells are pro-em, especially in the 

■<n imiscumturc. (X 10 .) lower ))ort ion. ( 200 .) 

<^estrueMon'hv*tum^°'^°"^*I "'‘^H-prescrvcd muscular coats undergoing 

vessels are not tlie from fibrous scarring, and the lesser-curvature 

the oeneni ceirri ‘^"'^rirteritis. The subpvloric glands are involved and 

In tWs case the XI °f growth is reproduced therein {Fig. 432). 

'Torvth in o '^'■'^^enceof i = / 

distrii! T * ulcerated area and the 

exisline ufcer"andTl of pre- , ^,. 5 .'^ • ' 

justice he ni’T^^'''’‘^‘'‘®‘^™S’>f'''ith ' 1' '‘'I// r 

be placed m Group B {Tabic II). T %■> '' ' '■ C- i- 

^Vriolit --.Ooo, Mr. Garnett ’-.[.lu A, 

Pninand vTT-'"’ Historx,- of . - ..U' ' ' ■ • . . 

months' duru' \ — y..’... , 

Dimmosfs nt T'on*'^ carcinoma. \ . .. -z ' ' 

uperation \hn at ' 

ginous clef d ih! "" 'elongated, serpi- 

lesser 

lilted odcTAc c raised, infil- - *^33. — Saddle-block of lesser cur\’atiire, 

end tn taken fTnni 22.655. The ulcer-like lesion is denselv 

of the lecinr, oi, XI. ^ and diffusely infiltrated with cancer cells, but a 

presence of an nde show the band of sclerosed fibrous tissue (A), in the sub- 

■'^unrhous t\Tie ‘.^unocaremoma of a mucosa of the posterior wall, suggests a pre- 
fer the m-' ' r " f'*® mucosa intact ''iously e.xisting ulcer. ( X 2 .) 

“^?-and ac?Se 

®'ljnccnt areas show^^'°i^ only present in a limited zone at the proximal end. Tlie 
intact stomach wall with some malignant infiltration of 


Fig. 433. — Saddle-block of lesser cur\’ature. 
Case 22.655. The ulcer-like lesion is denselv 
and diffusely infiltrated with cancer cells, but a 
band of sclerosed fibrous tissue (A), in the sub* 
mucosa of the posterior wall, suggests a pre- 
viously existing ulcer, (x 2.) 
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submucosal and subperitoneal coats. TOiere ulceration lias occurred the muscle is 
destroyed and a fibrous cicatrix is present, diffusely infiltrated ivith carcinoma cells 
438). A striking feature, however, is the presence of a sclerous area of well- 
developed fibrous tissue in the submucosa on the posterior wall— a site vcrj' prone 
to be affected in the same way in simple ulcer. Over large tracts this tissue appears 
to be devoid of malignant cells ; but it is very difficult to be certain upon this 
point, as these cells often become extremely atypical in areas of dense fibrosis. 
This case therefore presents features which mav be ascribed to pre-existing simple 
ulceration. 


CONCLUSIONS ON THE GASTRIC CARCINOMATA. 

It is now time to survey the findings ■which have been presented in 
connection ivith this series of cases. In a total of 164 stomachs submitted 
to examination, 33 cancers have been met with, out of wliich the liypotliesis 
of an origin in pre-existing ulcer has been immediately rejected in a group 
of 19. In cases, such as the majority of these, in which the tumour tends to 
spread in the submucosa, the other structures are left free, and an opinion 
is easily arrived at. Where muscle is iiwaded and destroyed by a growth 
naturally of a scirrhous t}rpe, the matter becomes one of much greater and 
often extreme difficulty, except in the very earl}'^ stages of the process, which 
unfortunately are not often seen. In a second, smaller, group of 9 cases 
{Group B), this second condition has been the prevailing one, and here tlic 
hypothesis has only been rejected after a close and tedious iin-estigation. 
Excluding these two groups, onty 5 cases remain -which have survived the 
scrutiny to which they have been subjected, and in these 5 it does not seem 
possible to say, on purely histological grounds, whether or not ulcer has pre- 
ceded cancer, although in one case (No. 4) the tendency of the evidence is 
against such a view. It must be noted that in all these cases the carcinoma 
is invariably of a scirrhous t 5 'pe, tending naturally to produce those very 
alterations -which haim been taken as evidence of ulcer. This is particular!}’ 
striking when we look at the distribution of the different types of tumour in 
Groups A, B, and C. 


GROUP A 

j GROUP B 1 

GROUP C 

Columnar- 

celled 

Ailenocarci- 
noma and 
Carcinoma | 
Simplex 

1 

Columnar- 

cclled 

Adenocarci- 
noma and 
Carcinoma 
Simplex 

Columnar- 
cell cd 

Adcnocaroi- 
' noma and 
j Carcinoma 
Simplex 

1 

dumber 1 o ! -i-i 

in group J ^ [ 

2 

7 

! 

0 1 5 

i 


That is to say, the proportion of adenocarcinoma and carcinoma simiilcx. 
which are as a rule the more sclerous of the tyjjcs of cancer occurring m ic 
stomach, rises as we proceed from the series in which there is no e\K en(.e 
of previous ulcer, to reach a maximum in the series in which there is cyidcnr e 
which may be interpreted in this way. Put somewhat different!}, it ma} 
be said that it is chiefly in carcinomata of the scirrhous varieties tlia ic 
question arises. We are thus forced towards the conclusion that, i "c jase 
our deductions upon histological data alone, the most that ivc can sa} o a 
certain small proportion of cases of gastric cancer is that appearances a 
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found Avliich may ])oint to liic roiiiulnlioii «>!' (lie <;mxvtli upon a ])rc-cxistinp 
chronic ulcer, but that xvc caimof. in the majority of sucli (■;ise.s, exclude tlie 
possibility tliat tlicsc a])pcai"anees are jirodiieed by the selerosiiifr ebaraeter of 
the giwrth itself. Ilcnec histological evideiiee fails ;it this ])oint. Clinical 
evidence, xvhieh up to now has heen ])nr|)osely exeinded. nmst. however. I)c 
taken into consideration, and may in eerl;iin eases supply Midieienl additional 
information to decide the issue. Turning to the fi\'e e;ises of this sort xvhieh 
xve have just dcscrilxcd. we find that the duration of the gastric syni])tonis is 
given as follows: (1) Cose 0070. live yea in : {‘2) Cose 10003. six months; 

(3) Case 101C7. twenty yea in : (I) Cose 101 10. IweK'c months; (.I) Cose 

22.05.5. four months. 

The long history, so eharaeteristie of gastric ulcer and esjieeially likely 
to be found in an ulcer which has become carcinomatous, is only ])resent in 
two of these cases, so that it may be fairly concluded that it is only in these 
two cases — out of a total of 33 cases of gastric* c*anccr that the whole weight 
of the evidence, clinical and his- 
tological, points to a direct and 
causal connection between the 
two conditions. 

These conclusions arc so flat- 
ly contradictory of many that 
have previously been referred to 
that it is desirable to sav a word 
or two in explanation of the 
difference between our finclings 
and those of American workers 
in particular. This ajipcars. from 
a perusal of many of the cases 
put forward by otlieiN, to turn 
yery largely upon the interpre- 
ation of the conditions iiresent. 

In many of the cases quoted bx' 
lose who find signs of chronic 
m the highest percentages 
tion cancers, it appears from the available evidence that such ulcera- 

that of malignant disease and has not preceded it. Certain it is 

of the published illustrations which purport to show evidence 
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Fig. 434. — Mnlifninnt recurrence in the stomach 
wall, ulccrntinc:. 


the ulcerous or 
fo support 


origin of gastric cancers the appearances poi*trayed appear to 
nu entirely opposite view.o In many cases the naked-eve 


Upliean p Au iiiaiix cases tiic Jiaivcu-c_\ e 

ohronic'']^^ ° specimen might suggest, to the not-too-eritical observer, 
^*iis hastv^^ iiuclergoing malignant change, since most gastric cancers ulcei-ate. 

^''ggest such 

Fi 


conclusion would, however, be quite umvarranted, and we hardly 
errors as a serious piitfall. The ulcerating carcinoma shomi 


m 


/p — [Jinan, J.11C uiceruuiij^ carciiiunici miuwh ii 

Here, how ^Ir. Howson Ray) depicts appearances of this sort 

diatc conn ' k' known that the tumour could have no iinme- 

sloniaeb 11 *' 1 *^ ""ith chronic ulcer, since it is a local recurrence in the 
It is als operation. 

-o c ear from perusal of the literature that the opinion that ulcer 
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has preceded malignant disease is frequently adhered to on histological 
grounds m the face of elinical e'sddence pointing in the opposite direction, a 
practice which, with Nielsen, rve consider hardly admissible. It cannot be 
sufficiently emphasized that in so diffieult a problem as this every scrap of 
available evidence needs to be reviewed before a final decision is made. 


CERTAIN OTHER CONSIDERATIONS. 

The conclusion of this inquiry is that gastric ulcers, coming to ojieration 
as such, prove on removal to be simple in nature almost invariably, and 
that gastric carcinomata, as far as can be judged bj"^ histological evidence, arc 
in a large majorit}’- of cases malignant from their inception. This is not a 
denial of the possibility of malignant change sui^ervening in a chronic gastric 
ulcer ; it is a conservative idew of the frequency of this e^nnt. Experimental 
work in a variety of fields has clearly shown the tendency for a supervention 
of malignant disease in sites of constant irritation of a certain grade. Jlalig- 
nancy may supervene in a chronic ulcer of any tyjoe, but apart from the 
continued applications of certain knomi irritants it is not a common e^•cnt. 
It maj’^ even be conceded that a gastric ulcer, by virtue of its chronicity and 
constant exposure to the gastric juice, is more likely to be prone to malignant 
change than a simple ulcer in another situation. This is conceded, but it 
does not affect the conclusion that this change is not a common one. It 
may and does take place ; but it is not the normal fate of a gastric ulcer to 
become malignant ; neitlier is it usual for a gastric cancer to originate in a 
chroiric ulcer. 

In the present paper the matter has beeir treated purely as a histological 
iirquirj^ since it is upon histological grounds that the statements we have 
found it necessary to combat have been based, and such supplementary 
evidence as is afforded b}"^ other data has been omitted from consideration. 
This may now be briefly suinmyed, and it will be found that its weight goes 
almost wholly to suppoi’t the view we have just defined. The nature of this 
additional evidence is as follows : — 

1. Site. — Gastric ulcers are most common upon the lesser curvature at 
about 2 to 3 inches from the pyloric ring, Stewart (loc. cit.), has investigated 
the matter very full)’’ and gives the following distribution : Lesser-curvature 
region, 73 per cent ; t^yloric ring, 4 per cent ; j^repyloric inch, 13-5 per cent ; 
rest of anterior wall, 2-5 per cent ; rest of posterior wall, 7 ]>er cent. Gastric 
carcinomata occur most frequently closer to the pylorus. They may occur 
in the ulcer site ; but this is not their commonest jjosition, as it should be 
if those who support the contention of a frequent malignant change in chronic 
ulcer are correct. If this contention is still to be maintained, it must be 
modified to concede a special liability to malignant change in ulcers close to 
the p)dorus. In this connection there may also be recalled the often-quotcc 
fact of the immunity of the duodenum, where ulcer is common, to carcinoma. 

2. Duration. — The history of gastric idcer is long ; that of caicinoma 
is short. This diagnostic fact, so much emphasized by past generations, 
e.g,, Brinton, Osier, etc., seems almost ignored by some of the modern sc loo . 
There are certain figures in our scries which bear upon this point. 'c 
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average length of the In’story in llie lOS cases of <-Iiroiiic nicer, proved liisto- 
logicallv. in wliieii this infornialion was available, was ten years and four 
months, whereas the average length of history in llie iS similarly ])roved 
cases of eareinonia was oidy two years and three months. 'J'Jiis last figure 
is unduly high on account of the jrresenee of a single ease gi\'ing a history of 
twenty ycai-s' duration, which disproportionately affects a small series sueii 
as this. The distribution of the eases, for different durations of elinieal 
s\iuptoms, is shown in the following table ; ■ 
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It is thus seen that whilst a long histoi-y is the rule in gastric ulcer, its absence 
IS the rule in gastrie cancer, but that there are occasional e,\ecj)tions to this 
generalization. Although the length of the history is jn-obably the most 
l^auable single symptom in the differential diagnosis between tlic two condi- 
oiis, there are undeniably certain cases of cancer in whieli tlie history is of 
a ong duration. The five eases in this scries in whieli a history of gastric 
ssTuptoms has been present for more than three years arc : — 
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there° furnished by the combination of ulcer and carcinoma ; but 

are others, viz., Cases 9812, 22 .439, and 22 .74T, in which there is no 


histological 
It is 


suggestion of such an association. 


of the ^a 1 ^"^ questionable if these long Iiistories can represent the duration 
conjeeture ™^h?uant condition, and tlreir explanation is a matter for 

e.xample of an instance of this kind is 
o'Sht vea ' 22.747, Grouj) A, in which the stomach was explored after 

(csion of gastric S3Tnptoms in the expectation of finding an ulcer. Xo 
operated ' found at that time, but the same patient was again 

discovered a^ ^ later and an extensive gastric carcinoma was 
later, removed. Death took place from recurrence, six months 

SOiiesis of ca potent a factor chronic irritation is in the 

^^rcinoma, and it maj’- he that in these cases, where there is a long 
‘. spepsia but in which no evidence of ulcer is discoverable, an 


iiisti 


ofy of dv 
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obscure chronic gastric irritation, insufficient to cause gross breach of the 
mucosa, is an aetir’c factor in tlieir production. 

3. Age Distribution. — The average age of our cases of ulcer and carci- 
noma at the time of operation is 4-1 and 49 resirectively. Wlien tlie duration 
of the sjnuptoms in the two conditions is taken into aecount, the average ages 
of onset are found to he more widety separated, being 33 and 45 respectively. 

The incidence of the two conditions in the various age-groups in our 
cases is as follows : — 
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4. Statistical Information. — However informative histological and clinical 
evidence may be, the final appeal as to the definiteness and degree of associa- 
tion between the two conditions must be statistical. If the requisite figures 
were available, and we could know and compare the ineidence of carcinoma 
in those who have ulcer with the incidence of carcinoma in those who have 
not — or, Avhat would be practically the same thing, in the general population — 
then Ave should know ivhat the association is and have an exact measure of 
its degree. No such figures being available, it is nevertheless distinctly 
helpful to ask ivhat is the after-history of sui’gicall}'^ observed cases of chronic 
gastric ulcer in Avhich the ulcer is not removed. How many of these develop 
carcinoma ? For many years the most popular operative procedure in such 
cases Avas gastro-enterostomy, and it is interesting to inquire u’hat percentage 
of the iiersons subjected to this operation for the relief of gastric ulcer subse- 
quentlj^ dcA'eloped carcinoma. ObA'iousl}’’ not a large number, since as late 
as 1914 surgeons of high repute Avere Avriting that “ gastrojejunostomy alone 
is curatiA^e in the majority of cases The matter has, hoAvcA'cr, been 
exactly inA'estigated by Balfour, aa-Iio has published two most yalua i e 
papers on the expectation of life in persons operated upon for gastric ulcer, 
from figures compiled from the records of the Dlayo Clinic under the xgts 
of the Actuarial Society of America ; his accuracy for statistical iniriw.ses 
is therefore not likely to be called in question. The chief fact n ut i 
emerged from the iiiA-estigation of 2323 cases Avhich Avere oiieratec upon 
betAA'een 1906 and 1915, and obsen’ed oA-er an ai'eragc period of .3-0 a cars. 
Avas that the expectation of life in a person Avho had undergone an ojicra ion 
for gastric ulcer aa-hs, for the first fiA'e years folloAving ojicration. scAcra tunes 
Avorse than that of a normal person or a person aa'Iio had been ojieratce u))on 
for the closely allied condition of duodenal ulcer, other things icing cqua . 
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Aduallv about 17 j)cr ccTit of tlu; ca'^os wliicli bad icco\cir(l from oix'ration 
died within this period of :b(J years. 'I’liere w:ts. tlicrcfore. some factor 
present in a number of these jiastrie rdeer eases which prejudiced their lives. 
In a subsequent invest irrat ion to aseerlaiii the nature of this.'-’’ I'jso patients 
were followed up. and in a jieriod of fifteen ye.ars Ift.l deaths .after recovery 
from operation were found. The cause of death in the nuijority of these was 
ascertained, and 75 were found to have died from cancer. Dr. Halfour 
concluded therefore that “ the most important single factor inihieneinfj the 
life expectancy of patients ojrcrated on for ejistrie ulcer is <r;istrie cancer". 
Surveying the published st.ntisties of operations at the Mayo t'linie. we find 
that over the greater jiortion of the |)eriod covered hy these investigations 
excision of the ulcer was practised in only .about .a third of the total eases 
operated upon.'^ so that in the m.ajority the lesion w.as left in situ. It is 
therefore evident that the diagnosis of ‘gastric ulcer' w.as usually unsubstau- 
ti.ated by pathological c.xamination. and tli.at .a erad.ain numbta' of these eases 
may have been carcinomatous ah initio. Dr. Dalfour himself states that in 
many of the eases in which the lesion was not removed malignancy was 
suspected at operation, and that if would have been more proper to classify 
them as gastric cancel's than .as ulcers. ll'hen examples f)f this kind 
are e.xcluded from his figures, he finally eonelndcs that the death-rate in 
operated cases of gastric ulcer is only something under twice that of the 
normal population of similar age and sex groups. 

Even if we take an extreme jrosition and include all these susirieious 
and une.xaniined cases in the category of gjistrie ulcers, the total death-rate 
rom carcinoma in the series detailed in this jraper is still under G jicr cent of 
>0 total number of cases operated ujron. This is a very different figure 
rom the 50 to 70 per cent who should have sueeumbed in the absence 
tliir* opnnntion were the contention correct of those who maintain that 
d 1 chronic ulcers show early malignant changes. The 

^omic ions, therefore, which may be arrived at from these x'ery instrueti\'e 
hav observations go to substantiate the conclusions which we 

6 a reads put forward in the other parts of this paper. 

Til 

contrib ngnin to express liis indebtedness to those svho have 
Eatholol'^ 9ieir matei'ial tosvards this rcscai'ch, as well as to the Manchester 
assistan''*'^H members of the special sub-committee for the 

Gam ttw ^ afforded him, and especially to Mr. .John Morley and 
tion of n have, moreover, defrayed the cost of the examina- 

eonsidcrable number of their speeimens. 


REFERENCES. 

Dobson* ^ 

Mayo, W. J Stomach, 1907. 

and Contributions of Surgerv to a Better Understanding of Gastric 

"iLsox L 1907, xlv, 810. 

uoma of ymris, B. C., ‘‘Pathological Relationship of Ulcer and Carci- 

itosviun \r ‘■^'™mdar>- Tract ”, Collected Papers of the Staff of St. Marys 
■ "’luoN- L V C/ini'c, 1910. 

lic’cr Tathological Relationship of Gastric 

iiastnc Carcinoma ”, Atner. Jour. Med. Sci., 1909, cxxx\iii, 847. 



700 THE BRITISH JOURNAL OF SURGERY 


Smithies, F., “ The Significance of Gastric Ulcer with Respect to Gastric Cancer 
Jour. Auier. Meet. Assoc., 1913, Ixi, 1793. ’ 

McCarty, W. C., and Broders, A. C., Chronic Gastric Ulcer and its Relation to 
Gastric Carcinoma”, Arch, of Internal Med., 1914, xiii. No. 2. 

^ Ewing, J., ” The Relation of Gastric Ulcer to Gastric Carcinoma ”, Ann. of Sur”., 
1918, Ixvii, 715. ” 

5 Spilsbury, B. H., '• The Morbid Anatomy and Histology of Gastric Ulcer with 
Special Reference to its Relationship to Cancer of the Stomach ”, Proc. Roji. 
Soc. Hied., 1922, xv, 25. 

Morley, .J., “The Relation of Gastric Ulcer to Carcinoma”, Lancet, 1923, ii, 823. 

“ Stewart, AI. J., '■ The Morbid Anatomy of Gastric and Duodenal Ulcer ”, Inter- 
national Cliriics, 1923, iv. Series 33. 

■ Spilsbura-, B. H., Loe. cit. 

® Morlea’, .1., Loc. cit. 

“ Wilson, L. B. and McCarta', IV. C., Loc. cit. 

Nielson, N. A., " About the Choice between Medical and Surgical Treatment of 
Ulcus Ventriculi seu Duodeni ”, Acta Chir. Scandinav., 1922, Iv, No. 2, .57. 

SiiERREN, .T., ‘‘ Contribution to the Discussion on the Choice of Operation in Chronic 
Gastric and Duodenal Ulcers ”, Snrg. Gynecol, and Obst., 1914, xix, 504. 

Balfour, D. C., " Life Expectancy of Patients following Operations for Gastric and 
Duodenal Ulcers ”, Ann. of Surg., 1919, Ixx, 522. 

Balfour, D. C., ” Factors Influencing the Life Expectancy of Patients Operated on 
for Gasti'ic Ulcer”, Ann. of Surg., 1922, IxxA'i, 405. 

Collected Papers of the Mayo Clinic, 191G, A’iii. 



vSUEGICAL TREATMENT OF CARDIOvSPASM 701 


THE SURGICAL TREATMENT OF CARDIOSPASM. 

By a. J. AVALTOX, London. 

GENERAL CONSIDERATIONS. 

The most unsatisfactory chapter in the surgery of to-clay is that of tlie 
treatment of oesophageal obstruction. The gra\-c cliscomfoii; of being unable 
to su-allou-, the frequency with u-liich the obstruction is clue to carcinoma, 
the inaccessibilitv of the oesophagus, and the consequent unsatisfactory results 
of surgical treatment, make this the most dreaded of all diseases. Fortunately 
there is quite a definite projiortion of cases nhere the obstruction is not due 
to carcinoma and can be completely cured if recognized. Since, however, 
these cases also are fatal if overlooked, it becomes of extreme importance to 
recognize and to treat them as early as possible. 

The most important of these non-malignant obstructions is that curious 
condition most often described as cardiospasm. It has also been knoum as 
idiopathic dilatation of the oesophagus, achalasia of the cardia, hiatal ocsoidia- 
gismus. and ccsophagectasia. This lesion, which appears to ha-N-e been first 
described by Ziemssen and Zenker in 1874, has excited much interest since 
attention was more fully directed to it by Mikulicz in 1881. In the many 
accounts, often of few or isolated cases, which liave since followed there is 
no doubt that a considerable number of diffei-ent lesions have been described. 

It is thus essential that some clear definition of the condition should 
be given ; all the cases would be included under the following : “ A condition 
of dilatation and h}qjertrophy of the oesophagus where, on post-mortem 
examination, no obstruction can be found distal to the dilatation.'" This 
will exclude all cases of hysterical spasm in young men and women : these 
do not show any hjqiertrophy and dilatation, and yet it is er'ident from 
the literature that they are often confused with cardiospasm, which is a 
disease more conunonly of middle or advanced age. 

The lnq)ertrophy and dilatation which is not infrequently seen with carci- 
noma or other obstruction of the lower end of the oesophagus clearly does not 
come into this category, but it is not so generally realized that obstruction 
at the pylorus may also be associated with dilatation of the cesophagus. Cases 
har-c. for instance, been reported by Elilers^o where there was enormous hyper- 
trophy of the oesophagus with congenital p\-loric obstruction, and by Pritchard 
and Hillier^" wlicre there was a similar pyloric lesion and also constriction at 
the ilcociccal r'ah'e. It is very possible that in both these cases the oesophageal 
lesion was secondary to the pyloric obstruction, for Hutchison^' demonstrated 
that with congenital pyloric stenosis the In-pertrophy and dilatation not 
uncommonly extended to the oesophagus. This is clearlv shown bv an investi- 
gation of post-mortem specimens. The records of the London Hospital post- 
mortems liave been carefully investigated for me by IMr. Hamilton Bade}', 
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who found that six of the cases of congenital pyloric stenosis showed marked 
dilatation and hypertrophy of the lower half or third of the oesophagus, 
lilutclrt® has stated that in one-tenth of all the cases there is coincident disease 
of a gross nature, such as carcinoma or chronic ulceration, in the stomach. 
This is clearljr due to a confusion of several different conditions ; with true 
cardiospasm there is never any demonstrable lesion in the stomach, but with 
a large growth in the body of the stomach or at the pylorus there may be 
secondavy dilatation similar to that found with congenital pvloric stenosis. 
In the London Hospital post-mortem statistics there is a large number of 
such cases. The same is also true with stenosing ulcers of the pylorus. 
Occasionally symptoms of oesophageal obstruction are found with pyloric 
lesions where the obstruction is apparently due to spasm. Barton and Denrt 
have described such a case where the X rays showed a check at the cardia. 
At operation a pjdoric ulcer was alone found, and gastro-enterostomy led to 
a complete cure of the oesophageal condition. In such cases the characteristic 
hj’^pertroph}'^ and dilatation of the oesophagus is absent. 

The true condition is characterized by a greatly dilated and In'^rertrophied 
oesophagus with no evident post-mortem obstruction. The pathological 
changes as seen in the advanced stages (wlrich are those generally found after 
death) are well shown in the series of illustrations of cases reported by Jloorc.®* 
In these and other reported cases the lumen of the ccsoirhagus commences to 
be increased just beyond its origin at the cricoid cartilage. From here down- 
wards the dilatation, as a rule, steadily increases until a point midway between 
the cricoid and diaplu-agm is reached. The extent, and even the distribution 
of the dilatation, is variable, and is probably always associated with lengthening 
of the oesophagus. Brorvn Kellj'® states that lengthening is always present. 
It is important to remember this fact, for during the passage of a bougie it 
maj'^ be thought that the instrument has entered the stomach when it is still 
within the elongated oesophagus. 

Owing to varying combinatiorrs of the lengthening and dilatation, different 
varieties are described. Jlikulicz laid special stress upon a flask- or pear-like 
form of dilatation in which the lower third or two-thirds of the oesophagus 
was chiefl}’^ at fault, and might show so much dilatation that it Avas even 
capable of holding Hvo pints. In this case the narrorver end is always upwards 
and the dilated portion bulges over the upper surface of the diaphragm. The 
opening through the diairhragm is always somewhat raised, the dilated portion 
forming a kind of sulcus around it. Such a variety is well shown in figure S 
of INIoore’s series (Fig. 435— this illustration, together rvith Figs. 486 and 437, 
are reproduced from Dr. IrAvin Moore’s series by his kind permission). Mith 
such a flask-like form the greatest dilatation is usuallj' reached, and the 
circumference of the most dilated portion may be an 3 dhing up to in. or moie. 

Lambert®* has shoAA-n that there maA’’ be three distinct A'arieties, the 
fusiform, AA-hich is the most common, in AA-hich there is little if aiy inerease in 
the length of the oesophagus. The cardia is here the most dependent portion, 
the lumen steadil)’^ increasing from aboA-e doAATiAA-ards until a point is rcae icc 
about midAA’aA^ betAveen the cricoid and the diaphragm, bcA'ond Avhich it grac u- 
all}^ diminishes again. Shattock®* has also found that this is the commoncs 
vavietv, and states that all examples of this tAyie sIioaa" a remarkable simi an v, 
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although the extent of the dilatation may vary considerably. In an advanced 
case tlie circumference at tlie videst area mav be 5i- in, or more, A good 


Fig. 435.— Flask-shaped vnrietv of dilated Km r v • ^ > 

cesonharr.!* * • variety of dilated 

. cesophacriis. 

W iiml pcmf^tsion of Dr, Ir>rin '2[oorc.) 

® ^loore^s series (Fig. 4.36). 
cone \aiie \ is the fiask-shaped tj'pe of Mikulicz : but he states 
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that the cardia is the lowest and most dependent part of the oesophagus. His 
third variety he describes as the S-sJiaped tj^re. This is the rarest, and is 



chiefly characterized by an in- 
crease in length, and as the cardia 
and the upper end are fixed, 
the oesophagus will bend until it 
becomes S-shaped. Usually the 
lower curve is to the right and 
the dilated oesophagus rests on 
the right diaphragm and pos- 
terior to the cardia. From this 
position it passes upwards, for- 
wards, and to the left to pene- 
trate the diaphragm. Owing to 
this curve a reservoir or dead 
space is formed below the level 
of the cardia. Case 8 in my 
series showed this change in a 
marked degree, and Cases 11 and 
16 to a lesser degree {see Fig. 
451). Although in extreme cases 
these three different varieties 
can be recognized, yet every in- 
termediate stage may be seen. 
HilF* has laid stress upon the 
fact that in the earlier degrees 
the dilatation is usualty spindle- 
shaped, but lobulations may 
develop later, especially near the 
phrenic level. 

Of very considerable interest 
is the method of termination of 
the dilatation in its lowest part. 
In all the earlier descriptions the 
dilatation was stated to extend 
to the cardiac orifice, and a 
sphincter situated at the orifice 
was thought to be the factor at 
fault. Hence the condition was 
called cardiospasm, Gottstein*® 
describing it as a spastic con- 
traction of the cardiac orifice. 
Chevalier Jackson first showed 


Tig. 437. — Cardiospasm : dilatation extending 
to cardia. 

(Ry luul perm’-’.^wn of Dr. Iricin Jfoorc.} 


that the obstruction was not at 
the cardiac orifice but at the 
level of the diaphragm, and 


therefoi-e he substituted the name phrenicospasm for caixliospasm. Hill-^ 
strongly supjrorted this %-iew, for he was unable to find any evidence o 
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spasm at the cardia ; in fact he found that the circular fibre musculature at 
the entire lower end of the oesophagus was as weak as, or if anj-thing weaker 
than, elsewhere. Brown Kelly" could also find no definite sphincter, but 
he thought the muscle was no weaker in this position. In the 14 specimens 
shown by Jloore, Nos. 1, S, and 10 {Fig. 437) showed the dilatation reaching 
rioht do^^'n to the cardiac orifice, whilst in the remainder it ceased at the 
level of the diaphragm and there was a iDortion of undilated tube below the 
level of tliis structure. In the majority of X-ray studies wliich have been 
published this cessation at the level of the diaphragm has been a definite 
factor, and this is also clearly seen to be the case in the X-ray prints of 
most of my own cases. Lr the discussion of his pathological exhibits jNIoore 
showed two specimens prepared b\' Shattock to demonstrate the normal 
sphincter. These specimens make it evident that there is a relativel}’ wide- 
spread thickening of the circular muscle extending on to both the stomach 
and the oesophagus which is definite enough to be called a sphincter, but is 
of sufficient length to give rise to a cardiac canal rather than a cardiac- 
orifice. It is, however, situated wholly beneath the level of the diaphragm. 
Shattock, at this same discussion, suggested that in the early stages the 
dilatation only extends domr to the diapliragm, but later the increasing 
pressure overcomes the extrinsic support of the diaphragm, and thus the 
dilatation passes right down to the cardiac orifice. It would, however, seem 
doubtful if this can be the whole explanation, for in most of my cases which 
were advanced and of long standing the dilatation ended abruptly at the 
level of the diapliragm. 

Above, the extent of the dilatation is variable. In many reported cases 
the change has been limited to the thoracic oesophagus, wlule in others it 
extends well up into the neck. In nearly all my own cases the dilatation 
was ver}’’ evident through the cesophagoscope as soon as the instrument was 
passed beyond the cricoid cartilage. Hill states that in some advanced cases 
the lower pharjmx may be much enlarged. 


The most characteristic change after the enormous dilatation is the hyper- 
trophy of the muscular wall. All cases that have been investigated show this 
change. The Inmertrophy is distributed over the dilated area, but is commen- 
surate with the dilatation. The more marked the dilatation the gi-eater the 
h>mertro]jhy. Hence the level of the greatest hypertrophy will vary with the 
diffcient t^pes of dilatation. Practicallv in none of the reported cases has 
theie e\ er been any atrophy, a xery important point, for this is stronglv 
against the view that the condition is paralrtic in origin. In some cases 
the In-ioertrophy is the dominant factor, and' Brown Kellv mentions a case 
reported by Ellison^ where the wall of the lower two-tliirds of the cesophamis 
was 6 to 7 nun thick and the rtscus was converted into a rigid canal somewhat 
larger than a lead pend. Elliesoni== and Ehlers,io on the other hand, believe 
that dilatation is always present in true cases of cardiospasm 

As with the dilatation, the In-pertrophy of the muscular coat usuallv 
ceases below the level of the diapliragm. The portion of oesophagus passmg 

etwe?n U also that inch or more which lies 

hid ndlL tl" and the opening into the stomach. The stomach, 

including the cardiac sphincter, is as a rule normal. HilP= was unable to find 
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any thickening in the lower portion ; in fact he states that the circular fibre 
musculature at the lower end of the oesophagus is as weak as, or if anything 
weaker than, elsewhere. In those cases described above, where the dilatation 
extends below the diaphragm to the cardiac orifice, there will be a correspond- 
ing extension of the muscular ]lypel•troph 3 ^ As a general rule there is no 
trace whatever of any hj'pertrophj’^ of the cardiac sphincter. Usually a post- 
mortem specimen will show no evidence of anj"^ narrowing or obstruction, 
and if an attempt is made to fill the dilated oesophagus with water, this will 
be found to be impossible, for the fluid will at once run awaj’' through the 
unnarrowed orifice. Naked-ej'e and microscopic investigation of the wall in 
the area of the cardiac orifice will also show no hj’’pertrophj’’ as a rule. All 
overgrowth of the muscular walls is limited to that portion of the 
oesophagus above the obstruction. Occasional!}'- a case is seen in which the 
cardiac sphincter presents a very definite hyi^ertrophy. In IMoore’s series 
there were two cases showing such an overgroudh, and the case reported by 
Brown Kelly® was of a similar nature. Sliattock, in commenting on this latter 
case, lays stress upon its rarity. He regards the condition as similar to con- 
genital hypertroph}’’ of the pylorus and would not include it with the usual 
varieties of cardiosi^asm. It is of interest to note that such cases showing 
hypertrophy will usuall}’’ hold water after death, as will the stomachs with 
congenital pyloric stenosis, so that the condition is not one of pure spasm. 

The thickening of the hypertrophied and dilated sections is, as to be 
expected, due almost wholly to an overgrowth of the circular muscle-fibres. 

The mucosa generally shows some secondary changes. The whole surface 
has been stretched, and thus the mucosa is flattened and smooth. Later, 
owing to the stagnation and decomposition changes that occur in the retained 
fluid, the mucosa becomes infected and ulcerates. Tints, in long-standing 
cases there are extensive areas of loss of tissue, but as a rule this is limited 
entirely to the mucous coat, so that fterforation of the oesophagus seems to be 
a very rare complication, and secondary fibrosis with constriction and dis- 
tortion of the oesophagus does not seem to occur. In spite of the constant 
irritation, which in many cases has existed over many years, carcinoma appears 
to be rare, although Gottstein^® states that unless cured by treatment this 
complication frequently de^'elops. Of his 33 cases, carcinoma developed in 
three. 

ETIOLOGY AND SYMPTOMATOLOGY. 

It is important to emphasize the fact that cardiospasm is not a disease 
of young females, for it has often been confused with the hysterical affection 
which may occur in this type of patient. In fact many of my cases have been 
told that their symptoms were functional, and treatment by auto-suggestion 
and the like has been advocated, with, of course, only loss of time. Of my 
owji series of 16 cases, only 6 were females, and only 2 of them were under the 
age of 40. The average age at which surgical treatment was sought was 
52-1-. Symi^toms in several of the cases had been present for many years, 
and had always been progressive since their onset, whereas the functional 
conditions of young h}'sterical women tend to disappear as the patient grows 
older, and are not associated with any definite organic change in the 



SUEGICAL TEEAT^ilENT OF CAEDIOSPASi\I 70/ 


cesophagus. Although my own series shows the majority of patients to Ije 
over middle age, there are several reported in early infancy. Tilley®^ states 
that Chevalier Jackson has reported a case occurring in an infant two days old. 
Langmead^- reports another interesting case where the s\nnptoms commenced 
immediately after birth. Slow progress was made, and at about the age of IS 
months the child was admitted to hospital, where the diagnosis was confirmed 
by X-ray and cesophagoscopic examinations. She was removed from hospital 
before treatment could be carried out, and the later progi-ess was not knomi. 
Parkes Weber,'*- in the discussion following Langmead's paper, mentions the 
case repoided bv ^lorgan,^ who had collected 5 other cases from the literature, 
all occurring in children under the age of 2 years. Parkes eber''- was able 
to find 2 other cases reported in the literature by Gopport in 1908, and another 
by La Roziere in 1914. He had also seen a case in his own practice in a child 
of 5 years. These all appear to be true cases of cardiospasm, and not of the 
dilatation wliich occurs with congenital pyloric stenosis, which has already 
been described. Cases in which symptoms have commenced at or about the 
age of 20 are relati\'ely conunon. and many of these have already shown the 
characteristic extensive dilatation and h\'pertrophy. Two of my owri cases 
were only 31 years of age : one of them had had s\-mptoms for three and the 
other for as long as ten years. Cases commencing at the age of 20 or so have 
been reported by French,^" Hurst,-^ Wakeley,®" and Batty Shaw,- among 
many others. On the other hand, the symptoms may not become erddent 
until old age. The oldest patient in my series was 73, but his historj' was 
short and the dilatation was but slight. The two oldest showing the definite 
changes, which had been present for two and four years respectively, were 65 
and 66 years of age. 

The frequency of true cases of cardiospasm as compai-ed with other 
varieties of oesophageal obstruction is somewhat difficult to estimate, Wy 
omi clinical exjierience includes 16 such cases occurring in a period of 11 years. 
During this same ireriod I have had to treat 65 cases of carcinoma of the oeso- 
phagus, 1 of fibrous stenosis, and 3 of oesophageal pouch. This gives a 
]5ercentage of 17'S, which is probably unusually high, for in the experience of 
most surgeons the lesion has been uncommon. As regards its frequency in 
general post-mortems, ^Ir. Bailey found 7 which could probably be included 


as true cases at the London Hospital for the years 1908-1915 inclusive, durino^ 
which period there were in all 8332 post-mortems. 

The somiptoms are somewhat variable in their method of onset. 
Gottsteiijs ]jf,g described an acute variety of sudden onset lasting for some 
minutes, hours, or even days, and then clearing up entirely. These he regards 
as spasmodic in character, for even the smallest particles of food ma*}' be 
rejected as soon as taken. Sinee, however, this variety is not associated 
with any dilatation or Inqrertrophy it would seem better not to include them 
vith cases of cardiospasm. They may be but mild varieties of the same 
condition, but it is quite possible that they are of an entirelv different 
patliology. In tlie true cases there is as a general rule a long histon-. In 

Tm 11 occasional vomiting, even in 

tn’ *1 ^ ^Moorus series there was also a liiston- datincr back 

childhood. Shaw and AVoo,- on the other hand, lay special stress upon the 
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fact tliat in their series of five cases all sjmrptoms -were absent in cliildhoocl. 

In the majority tins is certainly true, although — as vill be shown later it 

does not of necessity mean that at this period the cEsophagus Avas normal. 
In the majority there is a long historj'^ dating back for several years, but in 
others, althougli the X rays and cesophago scope may show a very advanced 
change, the sj'mptoms may extend back for only a relative^ short time. In 
two of mj' cases, the pathological change Avas adA'anced, but symptoms had 
been noticed for only one j'ear. Most often the commencement is gradual, 
but sometimes the patient can remember the exact time or day of onset. 
In one of 1115’^ patients the SAnnptoms folloAved an attack of pneumonia, being 
first noticed the day after he left hospital. In another the symptoms had 
folloAA-ed bathing in the sea one cold day. Erdmann^'* has specialh’^ laid 
stress upon this method of onset, and has in fact found that as a general 
rule the onset is abrupt. 

In mj’^ OAA'ii series it has been A'ery iroticeable that Avith the more insidious 
cases there AA’ere tAvo distinct groups. In the one the chief s}miptoni Avas 
jAain eA’en at the onset, and for this reason the eondition AA-as A'ery prone to be 
mistaken for a gastric lesion. In the other A'ariety the chief s5Tnptom Avas 
Ammiting or regurgitation of food, and thus the true nature of the condition 
Avas less likety to be overlooked. In the first gi'oup the pain AA-as intermittent 
to begin AA-ith ; there AA-ere attacks lasting perhaps for a day or tAA'O, Avith 
intervals of some da3's or AA'eeks of complete freedom. The pain aa'es severe, 
AA-as situated in the epigastrium, and sometimes passed tlu-ough to the back. If 
care is taken in interrogating the patient, the fact maj- be elicited that in the 
earlier stages the pain Avould come on after one or seA-eral mouthfuls of food, 
and it is onty in the later stages, AA'hen the oesophagus has become very 
dilated and capacious, that the jjain AA'ould appear some time after the meal 
Avas finished. It is this point AA'hich AA'ill often help to distinguish this group 
from a gastric lesion. As the condition progresses, not onh' does the pain occur 
later, but the periodicity disapjAears, until scA'ere pain is felt after eA'eiy meal. 
Sooner or later A-omiting aa'III be added and AA’ill giA'e a considerable amount of 
relief to the pain. The sAmptoms then become characteristic of a aa'cII- 
dcA'cloped case, but the pain usualty remains the dominant SA'miAtoiAi. 

In the other A-ariety lAain is but little mai’ked. The patient states that 
he has had A-omiting or regurgitation, and AA’ill haA'e noticed that the fond 
seems to stick. At first this is intermittent, an occasional mouthful aa-iII 
fail to pass, is regurgitated, and relief folloAA’s : or it may be that the 
food AA’ill seem to stick and a draught of fluid aa’iII bring relief. On other 
occasions — and in 1113- expei’ience tliis is the more frequent — the patient aa’III 
notice the difiicult3- chiefl3' in drinking fluids. A long draught ma3' be taken, 
the patient has a sudden feeling of discomfort, and tlie fluid fails to pass. It 
ma3- be distinetty felt to jAass after a minute or tAA’o, AA’hen complete relief is 
gained, or it ma3- remain for a long time m the oesophagus AA’ith a feeling ol 
discomfort. Gradualh- this discomfort ma3' disappear as the fluid passes, or 
relief lAiaA- be obtained Iaa- A’omiting. As AA-ith the cases in AA’hich pain is tlic 
chief s3'mptom, the obstruction is at first iritermittent — an important point ol 
distinction from an obstruction due to an organic stenosis. As the disease 
progresses, the s3'mptoms aa’iII become more cojitinuous, until diflicultA is felt 
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at every meal ; but it is soon noticed— often, indeed, after only a few weeks 
or months— that a large quantity, or perliaps the whole meal, is taken before 
there is any regurgitation. The rapidity with whieli this ehange takes place 
leads one to believe that the dilatation must have been present to a certain 
degree at least before the symptoms became e\'ident. The rapid change is also 
of practical importance, for if the early history is overlooked, the fact tliat 
vomitmg only takes place after the meal is finished would seem to indicate 
that the regurgitated material came from the stomach and that the condition 
was one of pvloric obstruction. One of my cases had indeed been operated 
upon elsewhere for pyloric carcinoma. Even if the ^■omiting occurs before 
the meal is finished, it will usually be noticed that it takes place with great 
facility and is unassoeiated with nausea and retching. Soon after the act is 
over, the patient, being relic\’ed of his discomfort, can and does return to his 
meal with liis aiipetite unaltered. 

^^firen the condition is well-established the patient will complain of a 
feeling of discomfort and fullness after each jueal, which may often amount 
to severe pain. This is more likely to be the case in those patients whose 
symptoms started with pain. As the oesophagus becomes more dilated there is 
a greater tolerance, but this is due rather to the quantity which the oesophagus 
will hold before the symptoms are induced than to any lessening of the sjmr- 
ptoms themselves. ^lutch^® has stated that in all cases three stages can be 
recognized. In the first there is intermittent discomfort rarely amounting to 
pain ; in the second there is precipitate vomiting during or after a meal, wlrich 
is generally speaking intermittent ; and in the thii-d there is dilatation of the 
oesophagus with greater tolerance. This has not been my experience. In 
some cases there is from the beginning very sevei’e pain wlu’ch is gastric 
in character so that the disease is likeh' to be mistaken for a gastric ulcer or 
carcinoma. In others the vomiting is the dominant factor and there may be 
little or no pain from the commencement. The discomfort that occurs in the 
later stages of these cases is due to distention of the oesophagus, and is some- 
times associated with considerable dyspnoea, often amounting to a feeling of 
stifling. Vomiting then occurs spontaneously or may be induced bv taking 
a deejj breath, by voluntary retching, or even by tickling the fauces. A 
large quantity of fluid is then brought up, and not infrequently it mav be 
noticed that tlris is greater in quantity than the fluid and food which had 
been taken at the meal. This may be due to retention from the last meal 
or to the collection of saliva. Sometimes vomiting wiU occur during a period 
of fasting ; it is then almost certainh’^ due to swallowed saliva, for frequently 
the disease is associated with increased salivation. Xot infrequently the 
vomitmg is more marked when the patient lies domi, and Hurst states that 
some of his cases liave been awakened at night owing to the regurmtation 
of the returned fluid through the nose. 

The material wliich is returned is nearh' always frothy in appearance and 
contains much mucus. It may consist of the fluid and food which have been 
taken, and is very little altered, showing none of the digestive changes which 
appear m gastric contents, and not having the noxious taste and odour found 
witli this material. In the late stages material that has been taken at the 
prci ious meal, or even several meals before, may be recognized in the vomit. It 



710 THE BEITISH JOUBHAL OE SUKGEEY 


is important to realize that the contents are alkaline, or rather show an ahscnce 
of free HCl, for on this finding a diagnosis of carcinoma of the pylorus has not 
infrequentlj" been made, the fact that the oesophagus could contain a u-hole 
meal being unrealized. Gottstein,^® however, points out that occasionally 
the material drawn from the oesophagus in the early morning may be acid il^ 
reaction owing to the changes of decomposition. An important point which 
may help in the differential diagnosis is that the test meal or normal content 
commences to be returned through the tube after the latter has been passed 
only a short waj'^ and has certainly not yet entered the stomach. 

Because so little of the food passes on to the stomach the patient rapidl}' 
wastes, and may soon reach an extreme degree of emaciation, thereby making 
an incorrect diagnosis of carcinoma of the pylorus or tlm oesophagus yet more 
likel}'^. The first error should not arise, for if tlie history is carefully taken it 
will be found to be much longer, and the early symptoms will clearly be distinct 
from those of a gastric lesion. When well established the disease should not 
be mistaken for carcinoma of the oesophagus, for in this latter condition the 



Fig, 438. — Dilatation of 
the oesopliagus resembling 
cardiospasm, but due to a 
mediastinal sarcoma. The 
obstruction is, liowever, 
well above the level of the 
diaphragm. 


amount of dilatation of the oesophagus is alwa}'s 
slight, so that even in its late stages there will be 
difficulty in swallowing each mouthful, and the whole 
meal will never be retained in the dilated oesophagus 
aboA^e the obstruction. In the earlier stages in more 
elderty i:)eopIe the diagnosis, as Zaaiger^® has pointed 
out, is much more difficult. When once a lesion of 
the oesophagus is suspected the diagnosis of cardio- 
spasm will be made certaiir by X-ray investigation 
and examination rvith the oesophagoscope. 

With the X rays an absolutely characteristic 
picture is seen. When the opaque meal is being 
swalloAved it will seem to spread out in a greatly 
dilated chamber and, as Jordan^® pointed out, Avill at 
first appear to float in a collection of fluid, as indeed 
it does. As the meal sinks it Avill be seen to occupy 
an oesophagus which is dilated to an e.xtreme degree. 
The actual pictui'c presented Avill vary according to 
the i^athological A’ariety Avhich is present, but in all 
cases the dilatation Avill clearly extend down to the 


level of the diaphragm. In my experience the onty other condition Avhich 
may give rise to a degree of dilatation in any way comparable with that of 
cardiospasm is an obstruction due to jji'cssure from a mediastinal tumour 
(Ffg. 438), but in this case the actual obstruction Avill probably not be at 
the level of the diaphragm. If during the examination any of the opaque 
meal passes through the obstruction, the portion of oesophagus between the 
level of the diaphragm and the cardiac orifice will usuallj" be found undilatcd 
(see Figs. 443, 450), although at times it may also be seen to be affected, 
the dilatation then extending to the cardiac orifice (see Fig. 431). Even in 
such cases there Avill generallj’^ be seen a A'ery definite narrow constriction at 
the site of the diaphragm (see Fig. 452). As a rule an insufficient quantity of 
the meal passes through to pennit definite c.xamination of the stomach. 
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Another method of exmninntion which was at one time more rrcqucnUy 
used than at ])rescnt was to make the patient swallow several ]mllcts. some 
of whieh were lieavicr and some li<rhter than water. Tlie ])Osition of the two 
different croups as seen by the X rays would "ivc an indication of the site of 
the obstruction and the amount of dilatation of the a-sophagus. The points 
of distinction from carcinoma of the (esophagus in the X-ray findings arc 
that in the latter the dilatation is much less, the site of obstruction may 
be remote from the level of the diaphragm, and. if any of the meal ]jasscs. 
the constricted portion of the a-so))hagus is seen to be much longer and its 
outline to be very irregular. 

The appearances seen with the ocsophagoscopc arc also absolutely character- 
istic. As soon as the tube jiasscs the cricoid (and in my own experience there 
has never been any abnonnality rintil this structure has been reached), an 
enormous dilatation will be visible. The instrument looks along the surface 
of a large quantity of dirty fluid, and with each rcs])iration the dilated (eso- 
phagus tends to open and close so that the fluid washes up and down the 
(esophagus, reminding one at once of the rise and fall of the waves of the sea 
in a closed cave. If this fluid is drawn off with a motor suction a]>paratus, 
it may be found to amount to a pint or more. Tlic walls of the dilated (eso- 
phagus are then easily visible and arc seen to be flattened and sinootli, unless 
there is any secondary ulceration, in which case the shallow, reddened, and 
perhaps sloughing ulcers are easily recognized and arc quite distinct from the 
raised nodular and irregular surface of an ccsophagcal carcinoma. With each 
respiration the cavity passively oj^ens and closes, the air being audibly sucked 
in and out of the tube, so that the jratient may be said to have an oesophageal 
respiration. On passing the tube further, tlic lower end of the (xsophagus is 
reached. At times it may be clifTicult to distinguish the narrowe(i opening 
if the oesophagus is much bent or pouched, but if care is taken it can 
generally be distinguished. It will be seen to be tightly constricted, the 
surrounding walls being thrown into folds much in the same way as the folds 
are seen arotmd the normally constricted anus. According to Brown Kelly, 
this opening may be seen to relax and contract. This lias ne\'er been my 
experience. In all my cases it has remained tightly constricted throughout 
the whole examination, a finding wliich is in accord with the condition seen 
on X-ra}' examination, for with the latter method, in no case has a sudden 
gush of fluid been seen to pass into the stomach. 

If a small bougie is passed clomi the cesophagoscope, it will pass through 
the 02:)ening only with gi-eat difficulty, and will be at once firmly gi-ipped so 
that a considerable measure of force is required to withdraw it. I lay special 
stress upon this observation, for many observers, including Brown Kelly®, 
Cameron .9 Hill,^^ Hurst,-- Tilley,®^ and others, state that a tube can easily 
be passed and is not gripped as it would be if the muscle were in spasm. 
Possibly my cases were far advanced and were in this respect different from 
those usually described, but a most constant fact was the inabiliW to pass an 
ordinary tube, a bougie, or a mercur}- tube. A small bougie when passed 
tlirough the cesophagoscope was entered only u-ith difficulty and was always 
lirmly gripped by the muscular wall, a fact to which further attention wHl 
ia\e to be directed when the treatment is discussed. 
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CAUSATION. 

It is when seeking for a cause of this curious condition that the greatest 
difficulty is met with. There are, however, certain other conditions with whicli 
it seems to be analogous ; that is to say, there are other examples of a dilated 
and hypertrophied viscus in which there cannot be found post mortem any 
definite mechanical obstruction. It is well to mention that it is in no wav 
comparable or analagous to congenital pyloric stenosis, although it has often 
been regarded as of a similar nature. In congenital p3doric stenosis there 
is an enormous hypertrophy of the pjdoric sphincter, and it is self-evident 
that this h}^iertrophical structure is the cause of the obstruction, an obstruc- 
tion Avhich is maintained after death, so that fluids will often fail to pass 
through the canal. The other lesions which are similar to cardiospasm in 
that no such mechanical obstruction can be seen are Hirschsprung’s disease 
or idiopathic dilatation of the colon, congenital or idiopathic dilatation of the 
bladder and ureters, and probabty some cases of congenital cj'sts of the 
common bile-duct. In these conditions no hypertrophied sphincter has ever 
been demonstrated at the opening, and no fibrous or other congenital form 
of obstruction has been found. It is true that a few cases hai-e been reported 
as examples of cardiospasm in which there has been a very definite thickening 
and hj’^pertrophy of the sphincter at the cardia, but nearlj’’ all would agi’ce 
that these cases should not be so grouped. The characteristic cases are not 
then due to a congenital hypertrophj’' of the muscular sphincter. 

All the reported cases have shown not onlj'- an enormous dilatation of the 
lumen but also very great hypertrophj'^ of the muscular coat, which is found 
on irost-mortem examination and is evident as well from the powerful con- 
tractions which may be seen from the X-ray examination and which lead to 
the ejection of the fluid and food after it has collected in the oesophagus. It 
is therefore evident that the dilatation is not due to muscular paralysis. 
There is indeed evidence of the very reverse — a powerful and hj'pci’trophied 
muscle attempting to overcome some obstruction which cannot be seen post 
mortem. 

The fact that in some varieties the oesophagus was much lengthened 
and tortuous, so that generallj' a long loop laj-^ over to the right, led to the view 
that the obstruction might be due to mere kinking of the oesophagus. Shaw 
and Woo support this vien-, for thej’- saj'^ that it is the onl\" theoiy which 
will account for the intermission of the sjTOptoms. A similar ^-iew was at one 
time held bj^ Plummer.'** Such a theorj"^ is not tenable, for the gi-eatcr 
number of the cases are either fusiform or flask-shaped and the opening 
of the oesoifliagus is thus at the lowest level so that no trace of a kink is 
discernible. IMoreover, as Shattock** has pointed out, if there were such a 
kink it would become permanent in long-standing cases and would be ^■isihle 
after death. 

The view was at one time put forward bj”^ IMartin that the lesion was due 
to a primarv ccsophagitis. If b\' this was meant that an inflammators' change 
had led to so much alteration in the wall of the oesophagus that it had become 
weakened and thickened, it maj' be answered that there is never any evidence 
of such weakening ; in fact, the reverse is the case, the thickening of the 
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muscular wall being almost wholly due to hypcrtroidiy of tlic inuseiilar rd)res. 
and the inflammatory ehanges being only slight in degree. It is jmssible. 
however, that any sueh inflammatory change might have led cither to hyjio- 
festhesia of the u])per jiart of the oesophagus so tliat a jicristaltic wave was 
never started, or to a hy))cra-sthcsia of the eardia so that a s])asm was produced 
at this area and hence the contents were not allowed to pass. These views 
have been carefully considered by Sliattock,“ who. although he found that 
if he anaesthetized the bladder of eats retention and dilatation of the bladder 
followed, was unable to accept cither of iheni. for there is no evidence of such 
changes occuiTing in any of the reported eases; and in fact the Iiypo-iesf hesia. 
or even complete anxsthesia. which is sometimes seen in the pharynx of 
hysterical people, is not associated cither witli dilatation of the ceso])hagus 
or with difficulty in swallowing. 

Since it has been realized that the obstruction is at the level of the 
diaphragm and not at the cardiac orifice, the view has been licid that the 
obstruction might be due to some congenital abnormality in the rclationshiji 
of the oesophagus to the crura of the diaphragm. Hill.-' although he believed 
there was no actual spasm of the crura because there was no hiccough, was 
of the opinion that there was inco-ordination of the active movement of the 
diaphragm in opening the oesophagus as the food passed. 

Shattock. in the discussion following this paper, jiointcd out that occa- 
sionally the oesophagus might pass through the right crus instead of between 
the two crura and thus it was conceivable that an anatomic variation might 
lead to an obstruction. In one case whicli lie had seen of sueli an anatomical 
abnormality there was no e\'idcnce of any obstruction of the ccso])lmgus. In 
none of the reported cases has there been ])roduecd any definite evidence 
of any abnormality at the opening of the diajrhragm. and in all my own 
operated cases no sueh lesion could be distinguished. Tliose cases already 
mentioned in which the dilatation and In-j^ertrophy extends below the 
diaphragm down to the cardiac orifice would seem r'cry definitely to disprove 
this rdew. Shattock points out that even if the obstruction were at the 
cardiac orifice, the tone of the diaphragm might for a time pre\’ent dilatation 
of the phrenocardiac segment. 

The original theory put forward by von ^likulicz.^" and later by 
Leichtenstein, was that the obstruction was due to spasm, tire poilion which 
was spasmodically contracted being then regarded as the cardiac sphincter. 
Of late a certain amount of discredit has been thrown upon this rdew, for both 
Hvirst--,-3 and Shattock^ har'e stated that, if it were so, hypertrophy of the 
muscle would be expected such as occurs in congenital pyloric stenosis. It 
is of interest to note, however, that the mere fact that in this latter condition 
there is so much muscular hypertrophy is one of the arguments used against 
its being due to a spasm. Li fact, as I have shomr elsewhere,®® the evidence 
IS steadily accumulating that this pyloric lesion is a congenital deformity and 
^ not spasmodic. The other argument which has been used, especiallv by 
Hurst, is that the mercury tube passes with the greatest ease and is never 
gripped as it would be in a spasmodic contraction. This exjierience is the 
lererse of my own. Perhaps because the cases sent to me are always in the 
n e stages, never once have I been able to succeed in passing a mercury tube. 
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In some a subsequent skiagram has shown that the tube, instead of liaviug 
passed through the cardia, has coiled up in the dilated oesophagus {Fig, 439)^ 
and if a small bougie is passed through the ocsophagoscope, it is firmly gripped 
and a considerable amount of force is required to move it onwards or backwards. 
So e^ddent is this that it is 1115^ custom always to demonstrate it to those assist- 
ing at the operation, and I regard the firm grip of the bougie as one of the 
classical signs of a true cardiospasm. Tilley®'* lays stress upon the fact that 
a very marked si^asm follows the impaction of a foreign body or the presence 
of a small ulcer, and therefore believes that a prolonged spasm might easily 
give rise to such dilatation and hypertrophJ^ Harmer*® reports an interesting 
case, supporting this Anew, of a patient who had complete obstruction from 
impaction of a piece of carrot ; this obstruction lasted ten daj’s, and, as an 
X-ray film showed, was associated with a good deal of dilatation. It would 

thus seem that there is not sufficient evidence to 
exclude entirely the presence of spasm of the 
lower end of the oesophagus, but further search 
must be made for the cause of this spasm. 
Einhorn,** in ISSS, first )3ut forward the view 
that the obstruction might be due to inco- 
ordination of the muscular movements of the 
cesophageal wall, and of late this theory has been 
elaborated and more widely accepted. Shattock®® 
states that the oesophagus is innervated bj" the 
vagi, and the conduetion of a peristaltic wave 
does not depend upon an intramuscular nerve 
plexus, as it does in the case of the intestine. 
If the whole of the muscular tube is divided, 
and the nerve-supply is left intact, a peristaltic 
wa^'e in the upper segment will still be trans- 
mitted to the lower ; hence he does not agree 
with the view put forward by Parkes AVeber*® 
that there is a block similar to that of hcart- 
greati.rSed ffisopi’fa'i block or to the block described by Sir A. Kcitli 
gus of a case o'f cardiospasm. occurring in the intestine. HilP® states that 

if the vagi are divided there follows dilatation 
of the oesophagus and contraction of the cardia ; but, as Shattock points 
out, no evidence has ever been produced that there is a lesion of the vagus. 
He shows, howe^'er, that normally the same iminilse which causes the peri- 
staltic wave leads to an active dilatation of the cardiac sphincter. 

The views generally held to-day, then, are either the theory of 
co-ordination, or the one which holds that the condition is due to .spasm ; 
the latter would be supported by the facts that in the early stages the 
symptoms arc often intermittent ; that there is frequently scs-erc pain such 
as would be ex'iiected with a spasmodic contraction ; that on ocsophagoscojiic 
examination the opening is seen to be so tightly closed that a bougie when 
passed is firmly gripped ; and that after death there is no trace of any obstruc- 
tion. The chief objection to this view is that the obstruction is not ns a rule 
at the site of the cardiac sjihincter, where a sjiasm would be most e.xpcctcd to 
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occur. This objection, however, also holds for the theory of inco-ordination ; 
that is. the view that there is a Ihilnrc in tlic active relaxation or even 
dilatation which shoidd occur witli each j)eristaltic wave: for here afrain the 
portion which would normally be expected anloniatically to relax and eontract 
with the peristaltic Avaves is the cardiac sphinclcr. 

The theory of inco-ordination seems to have been more widely accepted 
because many observers arc of the opinion that a bougie can be easily passed 
and is not gripped in its ])assagc. In my experience this has never been 
the case, and therefore my oavu view at )>rcscnt is mueh more in favour of the 
theorA- of spasm. ^Yhy this sjAasm sboidd be found so much more commonly 
at the leA-el of the diaphragm and not at that of the cardiac sphincter cannot 
at present be explained. Much Avidcr knowledge of the moA’cmenls of the 
lower end of the normal ocsojAhagns dtiring feeding is required. It is quite 
possible that it AA’ill be found that the food is not held up by any definite 
sphincter, but that the Avholc loAA'cr inch or two of the a'sophagus jAartakes 
in the sphincter action. 

The acceptance of the aucav that the obstruction is due either to spasm or 
to inco-ordinate moA'cments is not, hoAA‘c\'cr. a full cx]Alanafion : a cause of such 
abnormal muserdar movements must be looked for. The jAatients arc most 
conmionly of middle age or CA'cn aa'cII jAast this ]Acriod. 'riierc is never 
discoverable any local lesion Avhich might be regarded as the cause of the 
abnormal moA-ements, and the SA'mptoms are often of short duration. Tlie 
other important fact upon Avhicli insuflicient stress has. I think, been laid 
is that once the condition has dcA'clopcd there ajAjAcars to be no tendency 
AvhateA'er to spontaneous cure. The symptoms abvays seem to jArogress. the 
obstruction and dilatation become more and more evident, and in the end the 
patient succumbs. This is the rc\'cr.sc of Avhnt AA'ould be ex])cctcd if there 
were a spasm secondary to some small local lesion ; and ca'cii if it were due to 
inco-ordination of the normal moA'cments. so that the loAver end fails to rcla.x 
or eA'en spasmodically contracts A\-ith each peristaltic moA’euAcnt, it is difiicult 
to see why such inco-ordination should commence relatively late in life and 
should then persist Avith no intennission or relief. When it is rcnAcmbcrcd 
that a considerable number of cases haA’c been reported in young infants ; 
tiat many patients, although of adult life, A\'hen seeking treatment date 
t eir SATnptoms back to early childhood ; that many aa'Iio liaA'c had 
sjTnptoms for but a short period yet .shoAv adA'anced jAathological changes in 

le oesophagus ; and that the condition Avhen once recognizable is steadily 
progressiAe, the conclusion is forced iqAon one that the Icsioir lAiust be 
congemtal in origin. 

j inco-ordinate action, AA’hether it is s]Aasmodic or simply a failure to 
the laA-e been present at birth ; but in the early stages of life and Avhile 

obstr health}' the peristaltic AvaA-es arc able to OA'crcome the 

the SA'mptoms are but slight or are entirely absent. Later, as 

to ove older, the muscle, although much hypertropliied, Avill fail 

stawnat:'^”^^^ ^ obstruction, and symptoms Avill commence. As soon as 
its°action oesophagus Avill become inflamed, and thus 

be a sudrl"\ -1^ further impaired. After an acute infection there may 
en ai ure of the muscular AA'all, and thus AA'ill be explained those 
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cases in ivliic]] the s3TOptoms can be recognized as starting at a definite 
date after some acute .illness. 


TREATMENT. 

Since the obstruction at the level of the diaifiiragm, or in some of the 
later cases at the cardiac orifice, is ahvaj’-s muscular in nature, treatment will 
naturally be directed towards dilating the muscular -wall. The simplest method 
of attempting the dilatation is bj'^ the passage of a bougie from above. As 
already mentioned, many observers claim that there is never the slightest 
difficulty in passing an instrument in this '^va5^ This may be so in the early 
or slight cases, but in my own series it has never been jjossible when there 
was clear evidence from the X rays and ocsophagoscopy of the established 
condition. Even with the use of the oesophagoscope onl3’' the smallest bougie 
could be passed, and there U'as much difficult3r in gaining an3’- impro-\'ement 
thereb3^ The same has also been m3'^ experience with the merciny tube, 
which has simpl3’' curled up in the oesophagus and failed to pass. It is of 
interest to note that some surgeons have found that, although a bougie or 
mercur3’^ tube has apparentl3'' passed, there has been little or no improvement, 
while others claim that their i^atients gain complete relief thereby. 

Hurst^^ advocates the passage of a mercury tube, which he sa3"s passes 
easil3'’ through the cardia, and he reports a case udrere the patient could retain 
nothing but is now able to swallow all meals if she uses the mercury tube 
immediatel3'- before each. The tube can be passed without any sense of 
obstruction and can be withdrawn without an3' difficult3^ He stated then 
that the condition could always be relieved without an3'^ operation, but he 
has since reported a case with Rowlands^® in which an operation had l.o be 
undertaken. French^^ has apparentl3’’ found that the passage of a bougie or 
tube is not alwa3’^s satisfactor3’’, for he sa3's that this should always be tried, 
but if it fails an operation should be undertaken. Box® has had an experience 
r"er3’’ similar to 1113' own, and reported a case where the X ra3's showed that 
the nrercur3' tube had failed to pass and was coiled up in the oesophagus. 
j\Iutch^° has had an interesting experience, for, though he states that bougies 
and the mercur3' tube are easil3^ passed, he has seen patients who have used 
the mercury tube as often as thirt3^-five times a week with no permanent 
improvement. Hill-‘‘ has also failed to get the uniformly gratif3'ing results 
which others ha^■e obtained b3' these methods, and believes thc3" ^^c onl3" of 
^'alue where there is intrinsic anatomic narrowing. 

The ^’ar•iation in the results obtained b3' so man3' observers would lead 
one to infer either that the bougies which have been thought to have passed 
har'C, owiirg to the increased length of the oesophagus, failed to enter the 
stomach, or that there are two distinct gi-oups of cases, the one carl3’ or slight 
in rvhich bougies cair be passed, and the other late or severe — to which groiiji 
my cases woidd naturall3^ belong — in which no bougie can be jrassed beyond 
the constriction. It is of interest to note that several of m3' cases had been 
treated previoush' with bougies, but had obtained very little, if an3', relief. 

Dilatation by Rubber Inflation Tubes.— Tlie fact that the passage of 
bougies did not give complete relief led to the invention of tubes which 
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could be passed down to the dilatation and there indated. Such an 
instrument also possesses tlie advantage tlrat its size is not limited by tlie 
calibre of the pharynx and upper portion of the (esophagus, which is the 
factor controlling the size of the siinjile bovjgics that can be introduced. 
Very many different forms of such an instrument have I)ccn used, but 
apirarently the first was that suggested by Russell” in IST.S. Since that 
time instruments have been devised by Strauss.*’- Roseid)auin. Gottstcin.^® 
and Plummer.*'^ The latter is the best known and is the one which 

to-day is almost universally used, 
although it is often modified in some 
slight detail. The instrument con- 
sists essentially of a hollow bougie 
of small calibre to the lower end of 
which aeorn-sha]-)cd metal jrieees of 


Fig. 441. — Plummer's hydrostatic 
dilator coiled in the much dilated 
oo^ophogus of a case of cardiospasm. 

different sizes can be screwed ; above 
these is a rubber bag about 3 in. 
long, firmly fixed around the bougie 
and with the cavity of which the 
hollow of the bougie communicates 
... (•F'*"- The bougie is passed 

untu the acorn head goes tlwough the obstruetion and the bag lies with its 
centre opposite the obstruction. A head of water with a manometer to 
register pressure is attached to the end of the bougie ,* the bag can thereby 

pressure. The amount advocated bv Plummer 
Iv. f Piessure equal to thirty feet of water. If the obstruction 

ight, and it is difficult to pass the bougie, which tends to enter the 




Fig. 440.— Different sizes of hydrostatic dilators. 
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sulcus around the opening and to kink in the dilated oesophagus (Fig. 411), 
the patient is made to swallow a shot to which a fine silk string is 
attached. The other end of the silk is wound on a reel and from time 
to time a little more silk is swallowed. After a while the shot passes 

through to the stomaeh, and the silk will then act as a guide down wliich 

the acorn-shaped metal head, whieh is piereed, can be passed and so made 
to enter the stomach. Jordan-® adA'ocates that the silk be kept on a reel 
and a little more swallowed from time to time until the shot is passed 
per anum. The bougie is then tln-eaded on the silk and there is no doubt 
but that it has passed the obstruetion. The use of this form of dilator has 
become veiy popular, and extremely good results have been claimed from its 
use. In some cases where the constriction is verj' narrow it may be necessary 
to dilate it with simple bougies before the bag, which is of a considerable 

size, can be made to enter. Gottstein^® used a bag which -was modified in 

that there was a laj’^er of can-^-as between two layers of rubber. Since it was 
stouter than the ordinary bag he claimed that it would not dilate above and 
below, and leave the constriction undilated. With its use he treated 6 cases 
in two and a half years and obtained therebj'^ 5 complete cures ; the sixth 
case could not afford to give the necessary time or might also ha^'c been cured. 
Zaaiger®® found that it was necessary to ojrerate ir onl}' veiy few cases, for in 
nearly all the dilator could be passed and the obstruction dilated witli it. 
Watts®’ had a •ceiy similar experience, finding only a very few cases in which 
a dilator could not be passed. 

The most important and the largest series of figures are those tliat were 
published bj^ Plummer. In 1912^® he reported a series of 91 cases, 73 of 
which were completely cured, 11 were not completelj’' cured, 4 died, and 3 
were not traced. In a later series published in 1921 he reports with Porter 
and Vinson^® a series of 301 cases in whicli 75 per cent were relieved by 
di^•ulsion with the hj’^drostatic dilator, and he states here that those cases 
with great dilatation are the cases which res2Dond particularly well to this 
form of treatment. 

With the figures of so large a number of cases it is difficult to understand 
why the majority of my own cases should have been so intractable. Although 
I am willing to admit that to a certain extent this may be due to lack ot 
experience iii the use of the dilator, this cannot be the sole explanation. In 
all the f)atients careful attemjjts were made to dilate the obstruction, at first 
through the oesoi^hagoscope and later without it. In all there was a constant 
failure to gain any imijrovement. The smallest bougies alone could be passed 
and all were firing gripped. Never could the opening be dilated to within 
any measurable degree of admitting the dilator. In several, moreover, 
jrrevious attemi^ts at this form of treatment had been carried out elsewhere 
with no suecess. The only possible explanation is that in a certain number 
of cases which have been more severe from the commencement or may have 
progressed to a later stage, the opening is so small and is so rigidly held that 
no bougie or dilator can be passed. Such late cases, which are often those 
that have failed to react to other forms of treatment, will naturally be the ones 
that fall into the hands of the surgeon, and thus it is that nearly all my 
cases have been of this variety. 
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There can be no question at all, in view of Plnnnncr’s rcsulls, tliat his 
method of dilatation should first be tried; but there is also no question at 
all that there arc a certain number of cases— and these arc tlie ones whicli 
from the severity of their symptoms arc most likely to be mistaken for 
malisnant disease of the a-sophagus or stomaeli— wlicre the passage of a 
houcie or hydrostatic dilatation will be quite inqiossiblc. This is no new 
discovery, for Erdmann, Lamhcrt,=“ and many otliers M’ho have reported 
operative procedures have laid stress upon the fact that operation should 
he carried out only in those cases where dilatation from above is not 
possible. It is. however, imjiortant to realize that these eases arc not so 
uncommon as has been tliought, for of my IG eases occurring in a period of 
ten years 14 were of sufiicient severity to require ojieralivc treatment, dilata- 
tion from above liaving been found impossible. 

Digital Diiatation through the Opened Stomach.— It is interesting 
to note that Ilikulicz,^’" who first directed serious attention to this condi- 
tion. advocated digital dilatation from below thro\»gh the ojicncd stomach. 
His method was to introduce the hand iirto the stomach and then, by 
inserting the fingers vqr the lower end of the oeso]')hagus. slowly and 
steadily to dilate the muscle to such an extent that it was paralysed and 
remained permanently dilated. In some unsuccessful eases the oesophagus 
Avas ruptured and the patient died. There is no doubt that this unfortunate 
accident did much to discredit what I believe is the most satisfactory and. 
if carefully performed, by far the safest method of treating these advanced 
and difficult cases. Since Ilikulicz published his method it has been jiev- 
formed by many surgeons. Erdmann^'* advocates it as the method of choice 
if dilatation with the hydrostatic dilator fails. In his first ease it is true 
there rvas some recurrence of sjunptoms after six years, but this rvas probably 
because the dilatation had not been carried to a sufficient degi-ee. Bowker^ 
reported an interesting case Avhere Rushton Parker had dilated from below 
Arith a complete cure, and later X rays showed the oesophagus collapsed instead 
of extensively dilated as it had been preA'iously. Since then most of the 
reports haA'e been of single cases, but PamperP^ collected 14 cases treated by 
this method, of Avhich 12 Avere cured and 2 relicA'ed. Thieding^s reported 3 
more successful cases. 

iMy oAA-n experience of the condition is based upon 16 cases ; 2 of these 
Avere of slight degree and the sjTiiptoms A\'ere completely cured by the passage 
of bougies : the remaining 14 Avere of an adA-anced degree and shoAved 
characteristic symptoms and X-ray and oesophagoscopic pictures. They Avere 
aU treated by the ^likulicz method AA-ith A'ery satisfaetory results, no further 
operatiA'e or other treatment being necessary. Before considering in detail 
these cases and the resrdts of their treatment, it Arill be Avell to deseribe the 
actual operative steps of the Mickulicz operation. Li no case should an 
operation be performed rmless the typical X-ray picture and appearances on 
examination Avith the cesophagoscope are seen. Operative treatment should 
a so be reserved for those cases in wliich dilatation from aboA-e is not 
to repeated at such short interA'als that it is extremely 

-A. general amesthetic should be giA-en and an oesophageal rubber tube 
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passed. This will often readily pass for a distanee that is several inehes beyond 
■which it should normall}- have entered the stomach, but it -will still be within 
the lengthened and dilated oesophagus. The upper abdomen is no-w opened 
by the usual upper right pararectal incision and the stomach withdrawn. The 
viscus should be examined so that any obstructive lesions of the pylorus or 
elsewhere in the stomach, to which the oesophageal dilatation might be sccond- 
aiy, are not or’erlooked. If it is found to be normal, a longitudinal incision 
is made in its anterior wall midway between the lesser and greater curvatures 
and of sufficient length to admit the right hand. The cut edges may bleed 
freely, and the bleeding points are clamped with forceps, which may then 
be used to elevate the stomach. By their aid the stomach is held well up 
bj-- an assistant and the rest of the wound carefully packed off. The right 
hand is then inserted into the stomach and up to the oesophageal opening. 
The index finger is now passed through this and up the oesophagus. There 
is often a certain amount of difficulty ; but with steady, gentle pressure it will 
pass. It is, however, quite evident to this finger that there is a very definite 
obstruction. The tube can be felt in the oesophagus, and if care is not taken 
there maj^ be a considei-able gush of foul fluid from the oesophagus down into 
the wound. It is to ar'oid this that the tube is passed at the commencement 
of the operation and the stomach is not onl}’^ held well up but is packed off 
from the abdominal wound and cavity. As soon as the index finger has 
entered its full length the middle finger is graduallj' inserted alongside it, the 
constricted portion being thereb}’’ dilated. When the two fingers have entered 
they are gradually separated so as to stretch the opening. It is generally 
evident at this stage that the narrorved portion is not at the cardiac orifice, 
but is well above it at the site of the passage of the oesophagus through the 
diaphragm. When the two fingers have freely dilated the opening the ring 
finger and then the little finger are inserted. 

The tvhole dilatation must be carried out most carefully, it being the 
surgeon’s aim to dilate the whole oesophagus to its fidlest extent without 
rupturing it. This can onlj”^ be accomplished by a most carcfid use ol 
the sense of touch, and thus the fingers should alone be used. Several 
pairs of forceps have been devised for carrying out this dilatation from 
below, but they are all dangerous in tliat without the sense of direct 
touch it is impossible to determine the amount of dilatation, and the 
danger of rupture with a subsequent fatal mediastinitis woidd be consider- 
able. As soon as the lower end of the oesophagus has been fully dilated, 
the opening in the stomach is sutured by two layers of catgut sutures 
and the -wound closed. In my earlier cases it was nn- custom to jiass the 
oesophageal tube down into the stomach and feed the patient through it for 
a few days. It is. however, a most uncomfortable in-occdurc. and further 
experience has shown that it is unnecessary. For the first twenty-four hours 
after operation the patient is given sips of water only by the mouth. On the 
second da}^ other fluids, such as milk and tea, are added. Jellies and junket 
are allowed on the third day, and more solid food is then gradually added, 
the patient taking a full diet at the end of ten days. All the symirtoms 
have now ceased, and he is able to live a normal life and to continue with 
a full diet. 
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PARTICULARS OF CASES. 


The details of my cases arc as follows ; — 

1 . — H. C., a male, age 50. first seen on .\ug. 25. 1010. was quite well until 
a year before this, when he commenced to h.ave oecasional difliculty in swallowing 
solids. This steadilv increased so that at this lime even fluids returned unless taken 
verj' slowly. He stated that at limes he could take half or nearly all a mc:il, which 
was then returned unaltered. There had never been any hrcmalcmesis. He had 
a little sense of discomfort but no real pain. 

Ox Ex-vminatiox he was found to he a ■wcIl-dcvclopcd healthy-looking man who 
showed only a moderate amount of wasting. .-Vn X-raj' was taken after the adminis- 
tration of a bismuth pill, which was found to drop straight to the diaphragm. On 
the 2Gth he was ocsophagoscopcd under genend ana;slhcsia. The instrument was 
easily passed, and immediately below the cricoid the oesophagus was found to be 
enormously distended and full of a greenish fluid. This was drawn off ndtli a suction 
apparatus. The opening was seen to be tightly constricted, butthcre nns no e\’idencc 
of any scars, stenosis, or gronlh. A bougie could not be passed through the con- 
stricted opening. A further X-ray was taken on Sept. tO, light and hca^•y pills being 
given. The hea-\y sank to the diaphragm and the light was seen floating on the top 
of some water which had been given. The outline of a much dilated a'sopbagus 
was visible. Attempts were made to dilate the cardiac orifice by the passtigc of 
small bougies. At first success was obtained by passing these through the oesophago- 
scope, but attempts at dilatation were unsatisfactory, although he improved and 
gained a little weight under this treatment. He was sent away to a convalescent 
home with the dilators, but his sjmptoms returned, and in Januarj', 191 J-, the abdomen 
was opened, the hand inserted into the stomach, and the cardi.ac orifice dilated till 
four fingers were passed easily. Since that time he has remained free from SATnptoms 
and has been able to take all food well. 


Case 2. — R. H., a male, age 59, was first seen on .Jan. 18, 191(5. He stated that 
for twenty years he had suffered with indigestion. About cveiy three months he would 
have an attack of epigastric pain which rms increased almost immediately after 
meals but continued on and off for several daj’s. For five years there had been pain 
in the lower abdomen, which was continuous and gna^^mg. At first it had some- 
times been ^’iolent and was most marked an hour before meals. It would wake him 
at night,andhe was relieved by vomiting and taking meals. From this period he had 
commenced to regiugitate some of liis food. At first this would occur during the 
course of the meal, but now it only took place after the meal was finished. The 
returned material was apparently undigested. 

Ox Exajiixatiox he was found to be a thin, wasted man adtli no physical signs 
in the neck, thorax, or abdomen. A test meal showed absent free HCl and a total 
aciditj' of 13. (The meal had certainly never entered the stomach.) A skiagram 
after an opaque meal showed a greatly dilated oesophagus with a complete smooth 
obrtruction at the lower end. On Jan. 5 he was examined with the oesophagoscope 
and the tj-pical appearance of cardiospasm was seen. The opening was tightly 
constricted, but a ^all bougie could be passed. With time and care the bougies 
were increased until a Xo. 19 was passed successfully. After this he showed little 
or no improvement. His food was still regurgitated and there was still discomfort, 
f Jan- 21 the abdomen was opened, and the oesophagus dilated bv the fingers 
rom below. He made a good recoverj- and remained free from all s\-mptoms for 
ur years. Since then he has been lost sight of. 


slip female, age 54, was first seen on June 19, 191T. For six vears 

amed of abdominal pain after food. For three vears this became more 
se^’ere. It was present about half an hour after food, situated in the 
to thrpp'a^ the back. It was periodic, the attacks lasting from two 

alwavr,.pu ' mten-als of comparative freedom of a few davs onlv. Pain was 

ere bj \onuting. For six months the pain had become continuous and 
voL. XII —xo. 48. 48 
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passed through to the shoulders. It -was increased almost immediately after meals. 
Vomiting had become more evident and was present after everv meal it gave some 
relief to the pain. ' 

Ox Ex.\_mix.vtiox she was found to he a very thin and feeble woman wth a flabbv 
abdomen. There was no clinical e^-idence of any dilatation of the stomach, and no 
tumour could be felt. A test meal showed absence of free HCl., and a total acidity 
of 4 (from oesophagus only). On examination with the oesophagoscope the tj-pical 
dilatation of a cardiospasm was seen, the orifice forming a tightlj^closed slit throush 
which bougies could not be passed. On June 20 the abdomen was opened, the hand 
was inserted into an opening in the stomach and the cardiac orifice and fiilly 
dilated. Except for a certain amoimt of post-operative bronchitis the patient made 
an uninterrupted recover^' and was able to swallow all foods easily. She has since 
remained free of all sj-mptoms and has required no further treatment. 

Case 4. — ^T. R., a male, age 51, was first seen on Dec. 31, 1917. For one year 
he had had some difficulty in swalloaing. His food seemed to stick in the epigastrium 
and caused pain. After about ten minutes it returned with a quantity of mucus. 
After tliis time he had a variable amount of difficulty. At times there would be a 
little discomfort, when food would pass. At other times the discomfort would be 
more marked and he woidd bring up his food twice or thrice daily. Sometimes 
the regurgitation would occur after he had taken a few mouthfuls : at others nearly 
the whole of the meal would stay dorni. His general health had suffered but little. 

Ox Ex^vmix.vtiox he was found to be a well-developed healthy-looking man with 
little or no wasting and no physical signs in the abdomen or tliorax. The X-ray 
examination showed much obstruction of the cardiac end of the stomach ivith a 
great deal of dilatation above it. There was no irregularitj' of the lumen and no 
e\'idence of aneurysm. He was examined with the cesophagoscope in January, 1913, 
when characteristic appearances were seen. Here again there was much constric- 
tion of the cardiac orifice, with no e^•idence of any gro-vrth. Only a small bougie 
could be passed from above, and was tightly gripped. Laparotomy was therefore 
performed and the cardiac orifice dilated from below in the usual way, two fingers 
only being inserted. A large oesophageal tube was passed from above and was left 
in sUii. The patient made an iminterrupted recovery. The oesophageal tube caused 
a considerable amount of discomfort, but he was able to retain it for four days. -After 
this it was wthdrawn and he was then able to take food well. He progressed very 
favourably, but died suddenly on Sept. 29, 1923, nearly five years after Iris operation. 
A letter from his relatives stated that he had a certain amount of discomfort in 
swallowing and occasional regurgitation towrirds the end of his life. He sometimes 
passed an oesophageal tube, which relieved this. The cause of death was not knomi. 

Case 3. — R. G., a male, age 73, was first seen on April 10, 1918. He stated 
that he had been perfectly well until six days ago, when he felt sick and vomited 
quantities of white mucus. There was no pain, but he was afraid to swallow food. 
A certain amount of food could be taken and retained for fifteen minutes, but was 
then returned. 

Ox Ex.vmix.\.tiox he was found to be considerably wasted, but there were no 
other physical signs. .An X-ray report showed that there was a considerable amount 
of dilatation of the oesophagus with a spasm at the cardiac end. These spasms would 
hold up the food for some time and then would relax and allow tiic food to pass 
through. The interesting point was that there appeared to be more than one level 
of the spasm, so that the lower 3 in. of the oesophagus appeared to be segmented. 
Each of these areas of spasm would relax. On oesophagoseopy only a moderate 
amount of dilatation was seen, and at the lower end there was a spasmodic contrac- 
tion which would relax. Bougies could be passed fairly readily, although they 
were slightly gripped. . r 

This condition was regarded as one of an earlier stage than the usual cardio- 
spasm, and after dilatation with the bougies the patient was greatly relieved. He 
made ven' good progress after operation. He died six years later of sarcoma of the 
chest wall in AAJiipps Cross Hospital. He was then free from msophageal sj-mptonw. 
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Case 0. — ^A. A. (referred to me by Dr. R. Hutchison), a female. ai;c 03, was first 
seen on Sept. 27, 1918. She stated' that she hatl Iiccn subject to sickness all her 
life, but for four years -she liad had in addition a considcr.ililc amount of ill-defined 
pain in the epigastrium immediately after food. The voiniling h.ad continued, and 
for the last six weeks had taken place once or twice .a day. It was effortless and not 
preceded by nausea. There was usually a feeling of shi%-cring. and the temperature 
went up to" 101° before the vomiting. The vomit was in many cases very large. 

Os Ex.vMiSATios she was found to be a pale, slightly anicmic woman wlio was 
somewhat wasted. There were no physical signs in the aljdomcn and no evidence 
of any dilatation of the stomach. The test meal showed a tmcc only of free IICl 
and a total aciditv of Cf (probably oesojihagcal). The X rays showed a large shadow 
to the right of the dorsal vertebne info which the meal jjassed. and on the patient s 
lying down the meal was seen to fill a large cavity in this area. A small stream 
was seen passing into the stomacli, but the remains of the meal were found in the 
cesophagus twenty-four hours after it was ingested. On eesophagoscopy an enormous 
dilatation was seen, and over a pint of fluid was siphoned out. .After removal the 
cesophagus was found to be 3 in. in diameter, but the walls did not wholly collapse. 
The abdomen was opened from below a week later and the ccsoi)hagus dilated in the 
usual way until four fingers could be passed. .An ccsojihagcal tube was then passed 
and fixed in position. This gave a considerable amount of discomfort, and was 
removed in six days. The patient made an uninterrupted recovery and has remained 
perfectly well since. A letter received on Sept. 20, 1921. six years after operation, 
states : “ I have not had the slightest recurrence of my trouble, and I have remained 
in excellent health ever since.'’ 


Case 7. — H. B., a female, age 5J-, was first seen on July 28, 1919. Two years 
before she commenced to have pain in the chest and epigastrium. It came on during 
the meal and persisted for some time. She had been vomiting up her food, which 
seemed to stick in the epigastrium, and the pain was then relieved. On admission 
she stated that she was then vomiting after every meal. 

On Ex,\.3fiNATio.v she was found to be a small woman wlio u'as not much wasted 
and who showed no physical signs in the thorax or abdomen. OEsophagoscopy 
revealed great dilatation of the oesophagus witli tiglit closure at the level of the 
diaphragm. There was no e^•idence of any fibrous stricture or overgrou-th. The 
usual dilatation was carried out digitally from below, and in this case there was noted 
for the first time that the cardiac orifice was normal, but that there was a tight 
constriction about 1 in. above it at the level of the diaphragm. This opening was 
fully dilated imtil four fingers could be inserted. The wound was closed, no tube 
being inserted. For the first few days after operation there was a considerable 
amount of vomiting, after wliich the patient made an uninterrupted recoverj'. She 
has been seen from time to time since, and in Alarch, 1920, a skiagram was taken ; she 
was then quite free from all sjTnptoms. The meal passed at once into the stomach 
Mith no e\-idence of any hindrance, but in its passage was spread over a relatively 
uide area, suggesting that there was an enlarged although collapsed oesophagus. 
She IS now seen at inteiA-als of six months, and on her last appearance on March 4, 
19:.4, was in perfect health, being able to take all food well -with no pain or 
vomitins. 


V 8.— AV. AI. (referred to me by Dr. Warner), a male, age 48, was first seen on 

Ao^ . 13, 1919. For one year he had had attacks of pain across the epigastrium 
were associated -with vomiting, and the pain was always relieved therebv. 

epigastrium, was severe, and would 'often wake liim at 
addition there was a constant dull aching pain. His vomiting occurred 
after taking food, but in spite of this he was alwavs hungn'. He had 
n losing weight for three years and had now lost nearlv three stone.' 
tost Toooi I abnormal physical signs to be made out. His 

His X' oo absence of free HCl and a total aciditv of 30 (? from cesophamis) 

Phams definite obstruction at the cardiac end of the ^o- 

P a=,us with mucli dilatation above it. The outline of the obstruction was thouMit 
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to be irregular and suggested carcinoma (Fig. 442). Owing to the X-raj" appearance 
a diagnosis of carcinoma was accepted, and unfortunately oesopliagoseopy was not 
carried out. The abdomen was opened on Nov. 19, and no grovth being felt below 
the diaphragm, a gastrostomy was performed w'itli the idea of attempting to remove 
the carcinoma later from the thorax. On Nov. 22 the thorax was opened by a long 
oblique incision between the sixth and seventh ribs, opening the pleural cavity. The 
pleura over the descending aorta was then incised, but the oesophagus could not be 
foimd in its usual position. A bougie was then passed from above, and it was found 
that the oesophagus had passed far over to the right behind the right pleura, and had 
in fact formed a loop. This was freed, and no traee of carcinoma could be found, 
it now becoming evident that the condition was one of cardiospasm. The bougie, 
with some difficulty, and being guided from the wound, was passed through the 
diaphragm into the stomach. The wound was then closed. The patient made a 
good reeovery from this, and for a time was able to take his food well. Some 
additional food was given through the gastrostomy. He gained a considerable 
amount of weight, but on April 9, 1920, had a reeurrence of his obstruction. He 

was readmitted to hospital and oesophago- 
scoped, the examination revealing the tj^ical 
appearance of cardiospasm. A bougie could 
be passed, but was felt to be tightly gripped, 
the area of constriction being 1C| in. from 
the teeth. The obstruction was therefore 
dilated from below in the usual way, the 
gastrostomy being closed. The pjitient made 
an uninterrupted recovery and has remained 
well since. The last note taken on June C, 
1924, four years after his operation, says that 
he is very well and that he can now eat 
anything ; he has no pain and is living a 
normal life. 

Case 9. — M. H. (referred to me by Dr. 
Bulloch), a female, age 47, was first seen on 
Nov. 18, 1919. For four months she had 
been having regurgitation of food, generally 
after meals. With this there was a good 
deal of pain in the epigastrium and some 
flatulence. She had been losing weight latel}'. 
She was somewhat thin and wasted, and was 
very neiu'ous and upset, for she had been 
told by a throat specialist that she had an 
inoperable cancer of the gullet. 

On Examination no abnormal physical 
signs could be made out, but there was a 
little tenderness in the epigastrium. The X-ray film showed a slight dilatation of 
the lower end of the oesophagus with a little delay, but this was onlj' to a very slight 
degree. Examination with the oesophagoseope revealed only a slight amount of 
dilatation of the lower part. There was no e\'idence of any p-oudh or fibrous 
stricture. Bougies were easilj^ passed and there was onty slight, if any, grip at the 
lower end of the oesophagus. She made a rapid recoverj’’ and within a few days 
was able to swallow all foods and fluids well. Since that time she has been seen at 
regular intervals, and in June, 1924, still remained quite free from all symptoms 
and in perfect health. 

Case 10.— M. S. (referred to me by Dr.' Sears), a female, age 42, was first seen on 
Feb. 2, 1921. Two and a half years ago after bathing on a cold day she noticcu 
that she had some difficulty in s^vaIIo\ving- On returning home from her ho a a) 
she saw a doctor, who passed a bougie. She was then sent to ^Matlock, uhere lougies 
were passed at regular inters-als, but gave only slight relief. In September, 1 , 




SUBGICAL TBEATMENT OF CA BDIOSPASM 725 

she saw a specialist, and. after coiisiiltatioii and .an X-ray photograph, Iicr 
a-sopha<Tus was dilated with boimic.s through a large endoseopie tube ; this g.avc 
her littfe or no relief. Slie continued to have a varying .amount of dilliculty, 
which on the whole was rather more marked for fluids than for solids. There 
was a speeial dilliculty in taking a large <lnuight of any fluid. In May, 1020, she 
was given a course of treatment by .suggestion, but this gave her no relief. 

O.v Ex.oiiN.vTiON- she was found to be a somewhat wasted but otherwise hcallhy- 
looking woman. There were no j)hy.sical signs to be made out in the thorax or 
abdonfen. .-Vn X-ray photograph {Pig. U:!) showed a typical dilatation with 
delay at the phrenic' level and a very "slow small passage of fluid through into the 
stomach. Examination with the oesojdiagoscope revealed a typical dilatation with 
the retention of a large quantity of fluid and a tightly constricted cardi.ac orifice, 
through which a small bougie could be passed, but was firmly gripped, 'llic usual 
digital dilatation was therefore carried out from below on Feb. 20, 1021, the opening 
being casilv dilated up to admit four fingers. The wound was closed, no tube being 




i' 



; , ' 1 

i 

1 

y 



> ? 1 



J 

' r ■ 

1 



Fig, 443 , — Case 10, Appearance of 
cesophagus before operation. 


Fic. 444 . — Case 10, Appearance of 
cesopbngus one month after operation. 


passed. She made very good progress, and at the end of a fortnight was able to take 
all -food by mouth. A skiagram taken in March, 1921 (Fig. 444) showed very little 
delay. The oesophagus, although narrow, was irregular, suggesting that the fluid 
was rapidly passing tlnough a narrowed canal. She remained well and never had 
any recurrence of her oesophageal sj-mptoms, but fourteen months later she con- 
tracted cerebrospinal meningitis, from which she died. At the time of her death 
she was absolutely free from any oesophageal sjTnptoms. 


T 1 (referred to me by Dr. Finzi), a male, age 51, was first seen on 

m\ 11, 1921. He had been well until six years before, when he began to have 
some md^estion. In 1917 his food seemed to stick after about half a meal had been 
II of obstruction increased until, when seen, he was able to swallow 

1 He especially noticed a difficulty in taking a large drink. 411 

msnniiniir specialist, who dilated his 

ffis H transient relief. Since then 

icffitj had been veiy marked and he had a considerable amount of wasthn^ 
Exajiixatiox he was found to be a slightly wasted though healthy man 
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presenting no physical signs. The oesophagoscopy was not carried out, as this had 
been previously performed and the diagnosis confirmed. The X rays (Fig. 445 ), 
however, revealed an enormous dilatation with some cur\nng of the oesophagus to 

the right, the dilatation ending abruptly at 
the level of the diaphragm. An operation 
was carried out on Oct. 15, and the oesopha- 
gus dilated from below. One finger when 
passed found a very definite obstruction at 
the level of the diaphragm, the finger being 
firmly gripped. "With slow and careful dila- 
tation the opening was enlarged until four 
fingers could be passed beyond the pro.vimal 
interphalangeal joint. The wound was then 
closed. Ten days later he was swallowing all 
food well and experienced no pain or obstruc- 
tion. He remained well, and six months later 
■when a skiagram was taken he had no symp- 
toms of any sort. The film had to be rapidly 
snapped while he was swallowing, for the 
meal passed very quickly down the oesopha- 
gus. Figs. 440 and 447 give the appearance 
of a large and flabby tube with rapid peri- 
staltic Avavcs, so that, although there was no 
obstruction, there still appeared to be dilata- 
tion. Since then he has remained free from 
all symptoms. A letter dated October, 1924, 
„ „ , , states that he is a new man, is able to swal- 

"o?,™ lo'v everything, and l.M no symptom,. 




Figs. 440 and 447. — Ca«c 11. Appearance of oesophagus six months after operation. 


Case 12. — F. F., a male, age 31, was first seen on Sept. 19, 1921. For about 
ten years he had complained of indigestion after meals, the .symptoms at first being 
periodic, so that he would have an attack lasting for about a week and then be 
free for about four or five weeks. The attacks had been getting more frequent 
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and severe. There wvs now a dull, fnui'vin" pain Iiiuh nj) in the cpi"aslrinnr and 
radiating dorm both sides. II came on immediately aher food and somclime.s even 
while food was Iicinc taken. It was relieved by vomiliiiii. which occurred diiring 
most attacks. The “vomit contained a large amount of miicns. 

On Ex.\min.vtion he was a Iieallby-looking man wlio sliowcd a certain amount 
of tenderness in the epigastrium. Tlicrc rras a wide band of hypcnestlicsia extending 
from the 5th to the lOlh dorsal segment on both sides on tlic front of the al)domcn. 
A test meal showed no free IICl and a total acidity of .5. The X rays revealed 
a greatly dilated ocsoi)ha"us along its whole length, the obstruction being situated 
at '"the level of the diaphragm. (Jrsophagoseopy was carried out on Sept. 21, and 
showed a characteristic dilatation of the ci'sopliagus which contained a large quantity 
of food and fluid. When this was siphoned off a tightly-constricted opening was 
seen at the level of the diaphnrgm and there was no evidence of any grorvtb. 
An operation was therefore perfonned, the opening being digitally dilated from 
below in the usual manner until four fingers could be pxsscd. Two days after the 
operation he vomited a good deal of bright-red blood, probably from the gastric 
incision. This, however, ceased and he then made a rapid rccovcrj' and was soon 
able to swallow all food well. lie has been seen at short intervals since. lie states 


that occasionally he has a very slight amount of jiain. but that there is never any 
difficulty in swallowing his food and 



Fig. 448 . — Case 13. Appearance of cesophagns 
before operation. 


Fig. 449 . — Case 13. Appearance of ceso- 
phogiis before operation. 


Case 13.— H. R., a male, age 65, was first seen on Dec. 12, 1922. He had been 
quite well tmtU two years ago. He was then in a hospital with double pneumonia, 
Md immediately after leamng he commenced to have loss of appetite and vomiting. 
He was then admitted to a hospital in South Africa and operated upon nine months 
ap m the belief that he was suffering from carcinoma of the pylorus. Xothimr 
abnormal was found in the stomach, and his appendix was removed. He had little 
p no relief following this operation and has now continuous discomfort in the riwht 
greatly increased even with the smallest quantity of solid 
oa imr some months he has been passing a tube in the belief that he is washing 

^ regurgitation, wiiich is more marked 

ipia^lj after meals. His appetite is good, but he is afraid to eat 

abdomen ^'’asted old man with a retracted 

\ teq? meei ^ j splashmg over the stomach, but no tumour could be felt, 

est meal withdrew some semi-digested food but no blood. There was no free HCl 
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and the total acidity yas 30. The X rays showed characteristic dilatation of the aso- 
phagvis with obstruction at the cardiac orifice (Figs. 448, 449). The oesophagoscopic 
examination was in every way characteristic of cardiospasm. An operation was per- 
formed on Jan. 1, the abdomen being opened in the usual way and the lower end of 
the oesophagus dilated ; the obstruction even in this case was definitely not at the 
cardiac orifice, but at the level of the diaphragm. Four fingers were passed until the 
opening was fully dilated. The wound was closed in the usual way and he made a 
rapid recover j*. At the end of six months he was completely free from symptoms. 
He then returned to South Africa, and has just written that he is in perfect health 

Case 14. — F. iNI. (referred to me by Sir Thomas Parkinson), a male, age 66, was 
first seen on Feb. 1, 1923. He stated that he had been quite well until the end of 
1918, ■when he had had attacks of vomiting, which at first ■were periodic but had 
later become continuous. He had a certain amount of epigastric discomfort and 
■ivould return his food immediately after meals. Sometimes there would be 
regurgitation after only a fe^w mouthfuls. In 1919 he was X-rayed and seen by 
surgeons, ■who advocated the passage of a tube and administration of belladonna. 
He had a slight amount of relief from this form of treatment, but would still vomit, 
and sometimes after a meal ■woidd bring up more than he had taken. The returned 
fluid ■svas often more than a pint, and the regurgitation was most marked at night. 

On ExAJriNATiON he was a tall, well-developed but much wasted man. There 
were no physical signs in the abdomen and nothing abnormal could be found in the 
neck. He had an extreme degree of myocardial degeneration, the heart being 
considerablj'- dilated and his pulse very rapid and irregular. A skiagram showed a 
characteristic dilatation, with the obstruction at the level of the diaphragm. The 
CESophagoscope revealed also the characteristic changes of a cardiospasm. The 
question of operation, in view of his heart condition, -was very carefully considered. 
He was urgently desirous that something should be done, and was prepared to take 
any risk, and therefore I consented to operate. The usual operation was done 

on Feb. 2, the orifice being dilated to admit 
four fingers. Immediately after operation 
liis progress was good, but seven dfiys later 
he developed cardiac failure and died. 

Case 15. — I\I. K. (referred to me by Lord 
Dawson), a female, age 31, was first seen on 
April 26, 1923. She stated that she had 
been well until October, 1920. She then 
noticed that during the course of a meal 
her food sometimes returned. After a small 
quantity had rcgingitated she was able to 
return to her meal. On the advice of her 
doctor, bougies ■Nvere passed and the stomach 
■was ■washed out through a tube. She had 
very little relief from this and was unable 
to swallo^w solid food. A skiagram was 
taken at that time and the lower end of the 
oesophagus was found to be obstructed. A 
mercury tube was then passed, wdiich gave 
Fig. 450. — Case IS. Appearance oi osso- a certain amount of mild relief, but for the 
phagus before operation. a somewhat invalid life 

and was never able to swallow fluids, and 
solid foods only with diflicultj'. In 1922 she was oesopbagoscoped and dilatation 
■was carried out six times ■ivith a hydrostatic dilator. A year ago she ■tvas pregnant 
and was told that tvith the pregnancy she would probably be better, presumably 
on the assumption that the change was functional. She had, liowevcr, obtained 
very little relief. 

On Exajiination she was found to be a very thin and ■\vasted wonaan •iVith no 
physical signs in the abdomen, and nothing abnormal could be found in the neck 
or thorax. X rays (Fig. 430) showed a tj^rical dilatation at the lower end of the 
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cesoplincus. A certain amount of meal passed into the stomach and it was seen that 
the portion of the ocsophairus between the diaphr:»::m and stomach was not dilated. 
(Esophngoscopy revealed the characteristic chanfre, there hciiifr a lar"c quantity of 
fluid and a much dilated oesophagus. The opening was constricted. It would admit 
a bouaie, but this was finnly gripped. Operation was tliereforc performed on May 0, 
1923. the lower end of the oesophagus being dilated digitally from the stomach until 
four fingers could be passed. She made a rapid recovery from Uie operation and in 
a little over a fortnight was able to swallow all food without pain and nilh no sigiis 
of discomfort. She'' continued to make good iirogrcss. and a year later was m 
perfect he.alth, feeling much belter and stronger and having no difliculty m 
s\vailo\ving. 

Case IG.— T. S. (referred to me by Mr. I.ett). a male, age Ct, was first seen on 
July 2-1, 1924. He had been quite well until three years ago, when he began to have 
some pain in the left side of the abdomen which was alw.ays most marked after food. 
Shortly after he commenced to have regurgitation and tlic feeling that the passage 
of Ms food was obstructed. This feeling was more marked with fluids than with 
solids, so that he was unable to take a long drink. He was in the h.abit of inducing 
vomiting before going to bed. otherwise tlie regurgitation at night would keep him 
awake. He noted that some of the returned food cont.aiued articles taken two 
me.als before. 

Os Ex-vjiix.vtion he was a well-developed healthy-looking man with no phj'si- 
cal signs in abdomen or thorax. Skiagrams (Fig.v. -151. -15'2) showed a wide dilatation 



Fig. 451 . — Case IG. Appearance of 
oesophagus before operation. 


Fig. 452 . — Case 1C. Appearance of cesophagus 
before operation. 


of the ffisopliagus which passed doim as low as the cardiac orifice, but there was 
a definite constriction at the site of the diaphragm. CEsopliagoscopy revealed a 
eharacteiistic condition of cardiospasm. The oesophagus was very much dilated 
and contained a large amoimt of fluid. A bougie could be passed, but was very 
firmly gripped, and attempts at dilatation with graduated bougies passed through 
the oesopliagoscope failed, for on each occasion the dilatation was slight, and when 
repeated onlj* the smallest bougie could be passed. An attempt was made immedi- 
ately after dilatation to introduce Plummer's hydrostatic dilator, but tin's failed to 
enter and remained kinked in the oesophagus (see Fig. -141). On Aug. 17 an operation 
was therefore performed, the abdomen being opened and the lower end of the 
Qjsopliagus digitally dilated from the opened stomach. After four fingers had been 
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SYNOPSIS OF Ti 



1 Kame 

! 

DATE 

Sex 

AGE 

TniE 

j Stiiptoms 

1 

SIGXS 

1 

! H. C. 

1 

j 

1913 

!m 

1 

50 

1 year 

1 Difficulty in swallowing. Returns half 
' or whole meal 

1 

Wasted 

2 

; R. H. 

1916 

|m 

i 

59 

20 years 

[ Periodic pain, epigastric. Vomiting 

1 after meals 

Wasted 

3 

L. S. 

1917 


54 

0 j'cars 

j Periodic pain half an hour after food. 
Vomiting. Thought to be gastric 

1 ulcer 

1 

Wasted 

4 

T. R. 

1917 

iM 

51 

1 year 

Diffieulty in swallowing. Regurgita- 
tion of food 

Wasted 

S 

R. G. 

1918 

ill 

73 

1 

6 days 

1 

Diffieulty in swallowing. Regurgita- 
tion after quarter of an hour 

— 

0 

A. A. 

1918 


63 

i 

4 years 

Vomiting in childhood. Increasing 

IVastcd 

7 

H. B. 1 

1919 

F 

1 

j 

54 1 

1 

1 

2 years 

Epigastric pain. Vomiting after meals 

AVasted 

8 

W. JI. 

1 

1919 

JI 

48 

1 

1 year 

Epigastric pain. Vomiting after meals 

AA'astcd 

9 

M. H. 

1 

1919 

F 

1 

47 I 

1 

1 

1 

4 months 

Regurgitation, pain and difficulty in 
swallowing 

Nil 

10 

i 

M. S. 

1921 

F 

1 

42 ; 

2i years 

Pain and difficulty. Much vomiting 

AA'astcd 

11 

1 

F. T. i 

1921 

11 

51 

6 years 

Difficulty in swallowing, especially 
fluids 

AA'astcd 

12 

F. F. 

1921 

M 

1 

31 

10 years 

Pain after food, periodic. Vomiting 

AA'astcd 

13 

H. R. ' 

1922 

JI 

05 

2 years 

Vomiting. Loss of appetite. Laparo- 
tomy for carcinoma 

AA'astcd 

34 

F. .11. 

1 

1923 , 

[ 

66 

5 years 

Vomiting, large quantities. Difficulty 
most with fluids. Myocarditis 

AA'astcd 

13 

M. K. 

1923 ' 

F j 

31 

3 years ' 

Regurgitation. Difficulty with fluids 

AVasted 

IG 

T. S. 

1924 - 

1 

M i 

64 

3 years ■ 

Pain after food. Vomiting. Diffi- 
culty especiallj’ with fluids 

AVasted 
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|6 CASES OF CABDIOSPASM. 



BU-wmoK 

Tar. rTS',i-j;T 

Characteristic 

Bougies failed 

Digital di!al:\tion 

Typical 

Dilated, but no 
relief 

Digital dilatation 

— 

Bougies could 
not be passed 

Digital dilatation 

Tj-pical 

Failed 


Digital dilatation, 2 
lingers only- 

Dilatation. Spas- 
modic contrac- 
tions 

Dilated 


Dilatcd rrith bougies 

Much dilatation, 
over 1 pint 

Failed 


Digital dilatation 


Failed 


Digital dilatation 

Suggested carci- 
noma 

— 


Thoracotomy-. Later 
digital dilatation 

Slight dilatation 
only- 

Passed 


Dilated with bougies 

Dharacteristic 

Passed. 

relief 

Xo 

Digital dilatation 

Characteristic 

1 

j Passed, 

; relief 

Xo 

Digital dilatation 

Characteristic 

Failed 


Digital dilatation 

Characteristic 

Failed 


Digital dilatation 

1 Chamctcristic 

, Failed 


Digital dilatation 

1 Characteristic 
Characteristic 

Failed 

Failed 


Digital dilatation 

I Digital dilatation 


ri'.nci'.r.'j 


Tci«i5or.\n.- relief from Imucics. L:\ter dilatulioii. 
No further syniiitoms. Cured. 


Quite well for f years, then lost sii;ht of. 

Hapid reeovciy. .Able to swallow all foods. Ilas 
remained free of all symptoms. 

liid well. Occasionally had to pass hoiigic. 
nic<l suddenly .I years after opemtion. 

Died (> years later, sareonia. Xo recurrence of 
symptoms. 

Cured. Perfectly well 0 years after operation. 


Cured. Quite free of all symptoms years after 
operation. Skiagram 8 months after still 
showed dilatation. 

Cured. Quite free from all sj-mptoms. .Able to 
cat anything 4 years after operation 


Cured. Last note .June 0, 1024: quite well, 
free of all symptoms. 


Rapid recoven,-. Xo return of sj-mptoms. 
Fourteen months later died of cerebrospinal 
fever. 

Rapid recover,-. Cured. .Able to swallow anv- 
thing. X rays G months later showed rapid 
passage, but probably dilatation. 

Rapid recovery-. Quite well and free from all 
sy-mptoms .8 years later. 

Rapid recovery-. Went to S. .Africa ; at present 
in perfect health. 

Died of cardiac failure 7 days after operation. 

Rapid recovery. .Able to swallow anythintr. 

Good recovery-. .Able to srvallow anvthinw at 
present date. X rays 1 month after 'operation 
; showed the meal passing easilv. 
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introduced the -n-ound was closed and the patient made a rapid recovery. A fort- 
night later he was able to take all food and fluids well, and an X-raj' taken a month 
later {Fig. 433) showed the rapid passage of food from the oesophagus, so that 

it was neeessarj- to take the film wliile 
the food was being swallowed. In this 
way some collection was still seen at the 
lower end of the oesophagus. In the 
upper part there were apparently peri- 
staltic waves and the meal was rapidly 
passed into the stomach. He is still able 
to swallow well, hut the interval since 
operation is as yet too short to say that 
he is completely cured. 

The above method of treatment, 
although of considerable severity, has 
a verj>- low mortality. It wiU be seen 
from my own series that there was 
onty one death. This took place in a 
patient who was 66 years old and wlio 
was much weakened and exhausted by 
his obstruction, which had been pre- 
sent for four years. In addition he 

Fig. 453. — Case XG. Appearance of oesophagus had sevei’C auricular fibrillation, the 
one month after operation. pulse being very Weak and erratic ; 

therefore it was onl}’- at his m-gent 
request that I consented to operate. He well recognized the danger of opera- 
tion, but preferred to run any risk rather than continue longer in his existing 
condition. The results of treatment in the remainder have been most satis- 
factory. Case 4, which was only dilated enough to take two fingers, had some 
recurrence which was relieved by the passage of bougies. The others har-e 
remained well and free from recurrenee. Three patients have died since 
operation, one of cerebrospinal meningitis, one of sarcoma of the chest, and 
one suddenty while at work. At the time of their death the\’’ were all free from 
an}'^ oesophageal symptoms. The remainder have had no furtlier treatment 
of airy sort and are able to eat and drink an 5 'thing, a verj’’ important point 
when it is remembered that even with the hj’^drostatic dilator treatment has 
often to be repeated at short intervals, so that even if successful in that it 
allows the patient to eat, it may be extremely irksome. 

Apparentlj'' the successful results are dependent upon the dilatation being 
carried to such an extent that the musculature of the lower portion of the 
oesophagus is paralysed, and therefore in my opinion it is essential that the 
dilatation be carried out with the fingers. The muscle can be felt to stretch 
and the amount of dilatation can be controlled so that the danger of injurj" to 
the mucosa is reduced to a minimum. If forceps are used, the eontrol is much 
less and the risk of rupture of the oesophageal walls considerably greater. In 
some of the reported cases, even when the dilatation was can-ied out with the 
fingers, this accident has happened. The margin between sufficient dilatation 
to prevent recurrence and rupture must be relatively small. The relief from 
the operation is immediate, and the diet in the after-treatment has only to be 
limited to the amount required for any operation upon the stomach. There 
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is, it is true, a danger of peritoneal infection during the operation, not only 
because the gastric opening has to be made suniciently large to admit the 
operator’s whole hand, but also owing to the risk that as soon as tlie oesophagus 
is dilated below a large quantity of foul fluid from the cavity above may rush 
down and flood the peritoneum. These dangers can. however, be easily 
guarded against on the one hand by carefully packing off the stomacli before 
it is opened, and on the other by passing an oesophageal tube as soon as the 
patient is anresthetized. 

In the treatment of these severe cases many varieties of radical plastic 
operation have been devised and used, cither because dilatation from above 
has become very irksome or has been found to be impossible by any method. 
One of the most interesting operations was that reported by Freeman^® in 
that it aimed at overcoming the lengthening. A patient was operated upon 
through a cervical incision, the ccsophagus was found to be much dilated and 
enormously lengthened so that a long loop could be pulled out into the neck. 
Resection with end-to-end aiiastomosis was thought to be too risky a proce- 
dure ; the upper segment was therefore invaginated into the lower after the 
manner of an intussusception, and sutured in place. An oesophageal tube 
was passed and the wound sutured. In a few weeks the patient could swallow 
amd:hing and has remained well for twenty years. 

In some cases an attempt has been made by a thoracic operation perma- 
nently to diminish the calibre of the oesophagus by plicaling its walls after the 
manner of a gastro- or cjccoplication. The first of these operations appears 
to have been performed by Reisinger,'*® and later I\Ieyer®® reported a case 
where, after mstrumentation and gastrostomy had failed, the thorax was 
opened and the oesophagus exposed. The vagi were carefully stripped off 
and the wall of the oesophagus was plicated. The patient developed 
eraph3’sema, but for a while did well. At the time IMeyer thought well 
of the operation and regarded the good result as in large part due to strip- 
ping off the vagi. In a later communication,®^ however, he mentions that 
tliis patient developed an oesophageal fistula and died a j'ear after operation 
from suppurative mediastinitis. He reported two other cases. The first 
could swallow, but had to commence his meals with a large draught of 
water. The second was not much improved ; he was able to swallow fluids 
but not solids. As with dilatation of the stomach or cfecum, it is not to be 
expected that this form of treatment would give anj"- measure of permanent 
relief, although the separation of the vagi and the interference with their 
action might cause paralysis of the musculature of the lower oesophagus 
and so lead to a cure. Jlejmr’s results are, however, not sufficiently 
encouraging to Avarrant the wider use of so seA’ere an operation. 

Most of the other procedures have aimed at permanentl}^ overcoming the 
obstruction bj' some form of plastic operation on or about the cardiac orifice. 
An anastornosis between the dilated oesophagus and the stomach was adA’o 
cated b}^ Biondi® in 1893. Similar operations Avere reported bj' Exner,i® and 
ancAA-ay and Green.^s The latter surgeons pointed out that the anastomosis 
could be performed either aboA'e or below the diaphragm. 

Lambert®! concluded that an operation above the diapliragm was useful 
or a simple stricture, but for cardiospasm the operation beloAV the diaphragm 
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was of greater value because it was safer and equally efficient. He reports 
a case where a flap consisting of the left abdominal wall in its upper part 
and the lower left thoracic wall were turned ujj. The diaphragm was tlien 
divided between the oesophagus and the inferior vena cava. A loop of the 
oesophagus was iJulled down and sutured to the stomach. A crushing clamp 
which entered the stomach through a gastrostom\' wound was applied to the 
tissues between the sutures. It was tightened after four days and removed 
after nine days. This method was followed b}' a complete cure. He 
performed the ojieration only after repeated attemj^ts at dilatation with 
bougies and Plummer’s dilator had failed. 

In some cases, instead of a direct anastomosis between the stomach and 
oesophagus, some form of plastic operation which would lead to a permanent 
enlargement of the lower end has been attempted. Meyer^“ has reported 
a case in which an operation similar to the HeinickeOIiloilicz pyloroplasty 
was performed. The recovery was slow bnt continuous, the patient still 
being under treatment eight months after the operation. 

Heller,-'’ in 1914, advocated the use of a longitudinal division of the 
muscular wall down to the mucosa, much after the manner of the Rammstedt 
operation for congenital p 3 ’loi-ic stenosis. His case did well, and seven 3 'ears 
later he reported-^ that the patient was progressing favourabh'. He states that 
he knoAvs of 16 such cases with no mortalitj> the results being good m 12 
and poor in 4. A similar operation had apparenth- been previoush- performed 
b}- Wendel.®® Zaalger®^ stronglj’’ advocates this method for those cases in 
Avhich dilatation is not possible, and states that he has had S cases with no 
mortalit}'. A case of a similar operation has been reported bj' Hurst and 
Rowlands,-® but in this the oesophagus was opened to make sure that all 
the circular fibres were diAided, and probabl}’ because of this there was a 
fistula, which soon healed. The s 5 'mptoms ceased after the operation, but the 
patient has not been followed up for sufficienth- long to say that he is cured. 

Watts®' has reported at length a most interesting case with a fifteen 
j'ears’ histor)% where the jiassage of bougies and dilatation with tAA'o fingers 
b}’’ the IMikulicz method failed to cure. A gastrostomA' was performed, but 
the patient refused to keep tliis open. She deA-elo 2 Aed pellagra and a radical 
o^Aeration aaus then performed. The cardia was exposed through the abdomen, 
a 4-cm. incision Avas made through the anterior walls of the stomach and 
cesojjhagus, and these structures were approximated after the manner of a 
Finne}- pA'lorojAlasty. This method aaus foIloAved bA' a complete cure. 

.All these operatiA'e measures are unquestionablA* A'erA' seA'ere, and especialh' 
is the risk of a thoracic operation too great if anA' simpler method is aA'ail- 
able. It is true that the plastic operations which haA-e been rejAorted on that 
lAortion of the oesophagus below the diaphragm, and the cardiac end of the 
stomach, liaA’e shoAA'n a Ioaa" mortality rate, but some of these haA'e giA-en 
unsatisfactorA' results. .Any form of anastomosis inA'oh'es diA'ision of the 
diaphragm, AA'ith the consequent risk of injurA' to the pleura and possible 
infection of this caA-itj- or of the mediastinum. Simple diA'ision of the circular 
muscle-fibres after the method of Heller has also been folloAA cd bA' failures, 
according to Heller in 25 j^er cent of cases. With digital dilatation the risk 
AA'ouId seem to be much less. .Apart from my oAA'n series, AA'hich sIioavs onh' 
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one death, and that in a patient "who was very seriously ill. one knows that 
simple ojDcning of tlic stoinacli is associated with ])ractically no risk. Tlie 
only danger is that of rnjituring the lower end of the oesophagus, and if the 
dilatation is slowly and carcfullj' carried out. this should practically never 
occur. As the mucosa is left intact, there should ho very little tendency for 
any subsequent contraction, and the after-results in iny own eases would 
seem to show that there is a very slight chance of any recurrence, provided 
the dilatation is c.arricd to a sutheient degree. In the only ease of iny series 
in wlrieh there was further trouble {Case 4), and in the case rcjiortcd by 
Watts, where this method failed, the dilatation had only been carried to the 
extent of inserting two fingers, which was evidently insuflicicnt. AVhen fully 
dilated, the lower end of the cesojihagus, and therefore also the opening in the 
diaphragm, will admit the cone formed by the four fingers to pass the jiroxi- 
mal interphalangeal joint. Wy own experience therefore leads me strongly to 
the conclusion that digital dilatation affords the safest and most satisfactory 
method of treatment for all those eases of cardiospasm in which dilatation 
with bougies or the hydrostatic dilator is cither not jiossilile or affords too 
small a measure of relief. 

An interesting question naturally arises : What hajjpens to the dilatation 
and InTiertrophy of the oesophagus when the obstruction has been removed 
and the food passes easily ? Lambert^ states that the oesophagus which has 
been greatly dilated in many eases does not regain its muscular tone and 
cannot return to its normal size and shape. Plummcr^c says that after oper- 
ation the oesophagus does regain its shape and size, and that its walls can and 
do return to normal, an observation which would lead one to believe that many 
of his cases were of the milder variety or were seen in the earlier stages. I 
have examined several of my cases at long periods after operation when they 
have been free from symptoms, and have found it extrcmclj' difficult to say 
what is the condition of the oesophagus, for the opaque meal passes through so 
rapidly and directlj' that a complete picture of the outline of the tube cannot 
he made out. The meal, however, seems to pass over a relatively wide area, 
■'Uiich would lead one to infer that although collapsed there is really not any 
efinite diininution in the size of the lumen. This failure of the walls to 
lecorer their normal characters after the obstruction has been removed would 
end further support to the view that the condition is of congenital origin. 
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ABDOMINAL TORSION OF THE OMENTUM. 

By ERNEST COWELL, Croydon-. 

DEFINITION. 

The term ‘ torsion ’ is thus defined in Quain’s Dictionary of Medicine ; “ In 
relation to organs or growth, it indicates a form of displacement in which the 
mass is twisted on itself.” Some writers use the word ‘volvulus’ in connec- 
tion with twisted omentum, but this is misleading and should be kept for a 
description of twisted bowel (Billing). 

INTRODUCTION. 

Abdominal torsion of the great omentum, unaccompanied by complica- 
tions arising from, or factors associated with, any form of hernia, is a rare 
condition. A searcli of the literature from 1882 to the end of 1024 has revealed 
only eighteen recorded cases, including a new case met with in the surgical 
practice of the author. In view of the fact that few surgeons publish isolated 
cases, especially in this country, it is hard to believe the condition is really 
as rare as one might otherwise suppose. Of the IS cases, 8 are reported from 
America, 3 from Germany, 2 from Austria, 2 from France, 1 from Australia, 
and 2 from England. 

Torsion of the great omentum associated with hei-nia is not uncommon. 
Considerably over a hundred papers have been published on this subject, 
and approximately 140 cases described. 

A search in some of the larger surgical text-books lias shown tliat in the 
majorit}’’ of cases an extreme!)" scant)" description of the condition is given, 
if indeed an)" at all. Thomson and Miles {6th edition) alone give a short but 
full account. Keen’s System of Surgery, 1908, Vol. IV, dismisses the subject 
in a feu- words. One German reference is given (Litthauer, 1906, an unimport- 
ant paper) together with the English work by Corner and Pinches, 1903. 
This reference, however, is given “ Comer and Pinches, date 1805 ”. 

HISTORY. 

According to Aimes, the first surgeon to describe torsion of the omentum 
was Pierre de Marchettes, in 1851. I have been unable to trace any publica- 
tion by this author. To Oberst, in an article on hernia (1882), belongs the 
credit of first drawing attention to the condition. His case was associated 
with an inguinal hernia. Until 1902 no case of true intra-abdominal torsion 
was described. Beyond the mere publication of cases, the most helpful articles 
dealing with pathology and etiolog)" are those of Scudder, 1904, Corner and 
Pinches, 1905, Lejars, 1907. Fuller, 1908, and Aimes, 1919. Hedicy, in 1911, 
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published o short paper dealing: -with 93 eases, ninslly hernial. Smylhc, in 
1906. gave an elaborate differential diagnosis bet'-veen the condition and 
appendicitis. 

SURGICAL ANATOMY OF THE GREAT OMENTUM. 

The. anatomical facts which have a surgical bearing on torsion of the 
omentum mav be described under the following heads: (1) l^rcdopmcniol 
adnorinaU'ic.t ; (2) Size and position; (3) .Irrangenicnt of blood-icssids , 

(l) Nen-c-supp!!i. 

1. Developmental Abnormalities. — Thc.se abnormalities would ajipcar 
to be almost unknown. Cidlcn, in liis ease, thinks that the torsion occurred 
in an accessorv portion of the omentum. The twisted ))ortion. ns in my ease, 
appears so isolated from the rest of the organ that it is tempting to regard 
the part as accessory, whereas it is in all probability merely an outlying 
portion. In this connection may be mentioned the ‘third omentum’ of 
Bierman. A better term woidd be 
‘accessory small omentum ’ {Fig. -15.1). 

This triangidar fold hangs down over 
the right half of the stomach and may 
produce symptoms simulating chronic 
gastric ulcer. In Bicrn\ai\’s )5a]')cr an 
X-ray picture is giveir showing a pci'- 
manent notch in the lesser curvature. 

The term ‘third omentum’ is usually 
apphed to a large fatty fold Mhieii 
passes from the coccum a r'ariable dis- 
tance along the ileum. I myself ha\'e 
recently encountered a post-mortem 
specimen of Bierman 'third omentum’. 

There was no deformity of the stomach, and the condition was not associated 
irith gastric symptoms. 

2. Size and Position. — The size and weight of the great omentum 
varies nithin veiy rvide limits according to the general state of obesity of 
the patient. In stout persons the weiglit may be se\'eral pounds, and in 
emaciated cases only an ounce or two. Cunningham’s Anatomy, page 1104, 
states that the omentum hangs down to a variable extent and that it is rare 
to find it spread evenly over the front of the intestines ; more commonly it 
is folded in between some of the coils of intestine or tucked into the left 
hyjjochondrium. The latter statement is interesting because, when cither the 
■"hole or a part of the omentum undergoes twisting, srauptoms and signs ai-e 
a nost invariably produced on the right side of the abdomen. Lockwood is 
quoted by Cunningham to the effect that “ In bodies under forty-five 3-ears 
o age, the omentum can rarely be drawn down below the level of the pubic 
spine , in older bodies the rer'erse is the rule ”. It will be seen, however, 
10 ciscussing the etiologr' later, that in rather more than half the collected 
^ntra-abdommal torsion the average age was thirtv vears. 
re mobilirt- of the two lateral borders of the omentum varies. The left 



I'lG. 454. — Biermnn’s * third omentum'. 
(Redrawn from iS'iiry. Gf/nccol, and Obst^^ 
xxxvj, 70S.) 
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border is usually packed into the left hypochondrium, even extending round to 
the loin, and as a rule presents a straight margin. Lying over the contractec] 
descending colon, it does not undergo the same amount of movement as the 
right border. The latter usually pi-esents one or more processes (Fig. -155), and 

lying, as it does, over the 
cfficum and ascending colon, 
undergoes more movement 
than the left border. Pos- 
sibl}'- these facts account 
for the greater frequency 
of torsion occurring on the 
right side of the abdo- 
men. The mobility of the 
omentum depends upon : 
(a) Diapliragmatic action ; 
(i) Intestinal jDcristalsis ; 
and (c) Movements of the 
abdominal wall (Dickenson, 
and also Aimes). 

Some interesting ex- 
periments of Ricoux and 
Milian showed that when 
irritating particles were 
introduced into the perito- 
neum, within fifteen min- 
utes they were found rolled 
up in the omentum near 
the stomach. In laparoto- 
mies, on the other hand, I have observed either enlarged glands or tuberculous 
nodules in an otheru'ise healthy omentum which have not led to an}" 
deviation from the normal position of the organ. 

Byron Robinson states that the omentum extends into the pelvis in 25 
per cent of males and 50 per cent of females. In my 18 collected cases the 
sexes are almost equally represented (10 males, 8 females). 

Eccles, in writing of the position of the omentum as the result of a study 
of 90 subjects, says that in only 50 per cent is the organ unfolded. 

3. Arrangements of Blood-vessels. — ^According to Payr the arrangements 
of the vessels is an important factor in the causation of torsion. If the veins 
become engorged, the accompanying arteries are pulled on and the elasticity 
of their coats causes torsion. 

Most text-books of anatomy fail to refer in detail to the arrangement of 
blood-vessels in the omentum. I have examined the omental blood-supply and 
would draw attention to the plan shown in Fig. 455. Here, in a far^ourable 
subject, the vessels are easily seen. The main supply is derived from long 
epiploic branches of the right and left gastro-epiploic arteries. These course 
downwards over the transverse colon, not between the anterior layers of the 
omentum, but in little peritoneal folds or mesenteries of their own. Arriving 
at the lower border of the omentum, the right and left branches eventually 



Fig. -155. — Fat-free omentum showing main blood-supply. 
Two epiploic arteries are seen forming I, Subcolic arcli ; II, 
Marginal arch. Five or six epiploic arteries course down 
over the colon, in small mesenteric folds of their own, to 
end in the marginal arch. S, Stomach ; D* Duodenum ; 
Cj Transverse colon. (Sketch by the author from specimen.) 
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join each otlicr. forming a fine marginal aroli. I'lircc or four c|)ii)Ioic’ branches 
reach tliis arcli at intervals between these two. Tlie marginal arch also 
receives a few small branches from the snbeolic arch. The snbeolie arch 
lies a variable distance below the transvci'sc colon : it may be 1 inch or as low 
as 3 or 4 inches. Usually the arch is well formed, but sometimes is dillieult 
to identifv. It rises from the first left e[>i]iloic artery and rims almost 
horizontally towards the right, where it is <‘om])letcd by inosculating with a 
branch of the second right cpijiloic artery. The arch is crossed by the inter- 
vening epiploic arteries as they continue downwards to end in the marginal 
arch. The veins run with the arteries. Posteriorly a few branches reach 


the lower portion of the omentum from the middle colie artery, 

4, Nerve-supply. — Referenee to the lc.\t-books of anatomy again shows 
that veiy scanty mention is made of the nervc-sup]ily of the omentum. In 
a fat-free omentum fine branches of the sjdanehnie nerves may be seen running 
upwards anteriorly over the colon, uniting with the nerves from the stomach 
to join the semilunar ganglia. Posteriorly one or two nerves m.ay usually 
be found running with the colic vessels to join the eceliac plc.vus. 

The sensitiveness of the omentum to pain has been studied by Gordon 
Taylor. Hillman, and others, during surgical operations carried out under 
regional and splanchnic analgesia. When the eceliac and semilunar ganglia 
are blocked by the method described by Gaston Labat (similar methods also 
by Kappis and Xaegeli). or the splanchnic nerves alone by paravertebral 
injections from the 6th to the 12th dorsal vertebra (Marc Roussicl). the 


omentum may be h.andlcd or ec'cn pulled on 
without causing any pain in a conscious patient. 

Clinicalh- 1 liave observed violent and acute 
epigastric pain, felt chiefly in the gall-bladder 
region, which at operation eras found to be due 
to a band of the right part of the omentum 
being tightly adherent to the fundus of the 
uterus. Division of this caused complete cessa- 
tion of sjTnptoms. In the eases where torsion 
occurs, pain is always felt, and always on the 
right side of the abdomen. 


MOBBID anatomy and pathogenesis. I . yM ' 

Morbid Anatomy. — ^Reference to Figs. 456 J ^ ^ 

to 43S will show the common appearance of \ ^ / 

us condition. The size of the mass I'anges 
lom a large tumour, where the whole omen- 

urn IS involved, to a small one the ‘size of a Fi':. rsfi.—Rcdinn-n from 

ng lUaldwiu^s case), where a nortion onlv is /• 

twisted „ puitruu UIUJ is chtr. 191S-in, cxi, IS, 514) 

. p. ■ ^^i^^surements of specimens sliomr (>< h) 
n' t 3nd 459 are those most commonly 

involved in cases collected bj' Skeel, the whole omentum was 

is usuall the Szf of'a^''" the ‘accessoin-= omentum in 1. The pedicle 
size of a finger, and has been found twisted once (Stewart) 
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or as many as eight times (Baldwin). As a rule it is impossible to untwist 
the pedicle. In one case (Eitel) the omentum was ‘unrolled’, replaced, and 
tlie patient recovered. This case is a doubtful one 
and is not included in my list of true eases. 

As a result of the strangulation and interference 
with blood-flow, the mass is generally found in a state 
of red infarction. The colour is usually described as 
dark purple, black, or a dark red. On viewing it 
tlirough the peritoneum some authors ha-s-e noted a 
bluish appearance. IMany writers emphasize the light- 
ness of the adhesions bet-ween omentum, jrarietal 
peritoneum, or neighbouring organs. In the author’s 
case the ease with which these fine recent adhesions 
gave way was remarkable. It must be remembered, 
however, that in certain eases an old, dense attach- 
ment exists to some organ such as the appendix or 
a Fallopian tube, which requires care in dir'ision {see 
Fig. 457). The omental mass is usually found adherent 
to the anterior parietal peritoneum, this accounting 
for the phj'sical sign of dullness frequently noted. In 
my case the blood-vessels of the parietal peritoneum 
were vividly injected, producing a scarlet appearance. 
The consistency of the mass is peculiar, and is well described by Stewart as 
feeling “ like a gauze sponge found in the abdomen ”. 

As a rule operation is perfoimed before necrosis has time to develop into 
gangrene. In Lefeb\'re’s case, however, the black 
mass was found friable and on the point of breaking 
down, having undergone Hartmann’s third degree of 
infarction. Gangrene has been described in hernial 
cases (Demons and INIoresco). In two doubtful cases 
early diffuse abscess formation was beginning (Swain). 

The pedicle may rupture and the mass become 
attached secondarily to some abdominal or pelvic 
organ (Wiesinger). An important fact to bear in 
mind is the frequency with which a blood-stained 
peritoneal exudate is met with, as indeed in all cases 
of strangulation of an abdominal organ. This varies 
in amount from a few ounces (Fuller) to one and 
a half litres (Simon). In the series of cases here 
described more than half the authors do not mention 
the question of free fluid. Several of the remaining 
authors speak of a ‘rush’ (Corner and Pinches, also 
Skeel), showing that the fluid is under considerable 
tension. In some of the specimens removed vascular 
engorgement is pronounced {Fig. 458). In the author’s 
case it was difficult to find any enlarged vessels, 

A ease published by Adams as one of “ Primaiy Acute Inflammation of 
the Great Omentum ” is interesting as a possible pre-torsional state of tlic 



Fig. 4o 8. — Sciicldcr’s 
caso. (Redrawn from 
J/in. oj Surfj.t 1904, 
910,1 (xiJ 



Fig. 457. — D’Allaine 
and Rouffiac’s case, 
(Redrawn from Bull, ct 
Mem. Soc. ayiat. de 
Parist 1923, xciii, 327.) 
(X i) 
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omentum. Here after two clays’ pain in tlic ri.^lit lower ahclonicn and signs 
of a mild appencli.v attaek, tlie onientnm was found eongested. indatned, and 
liclitly adherent to a reddened area of parietal j^eritonenm. Tlic appendix 
merely showed signs of elironic disease. 

A eontribiitorv cause slionid be looked for l)cfore tlic abdomen is edosed. 
The hernial orifices should be examined : even if there is no hernia or if one 
has been down for many years, fine adhesions may exist in I lie neigldmiir- 
hood of the internal abdominal ring (Block). In another case (I’ic-qiiet) a 
distant pedicle of twisted omentum was found inserted into the inguinal 
region, but without any apjiarent hernial orifice. 

Inflammation of the vermiform aj)])endix. either aeule or chronic 
(Schoenholzer). salpingitis (Noble), pressure of an ovarian cyst (I’ayr). or 
hydatid cysts (Broca, also Tuflicr) arc the commonest contributory patho- 
logical factors. Other pathological complications that have been met with 
are described by Aimes in his valuable ])a))cr: su])purativc jiancrcatitis. 
peritonitis, ha;matemesis and mclncna. pulmonary embolism, phlebitis, and 
blood-stained ascites. 

Pathogenesis. — The hypotheses put forward arc as follows (,\imcs) 

Baraez : The jn-esence of a hernia leads to adhesions which eventually 
result in the twisting of the omentum. In this connection Picqiiet points 
out that in many cases a double jredielc becomes formed, between which the 
omentimr swings like a handkerchief folded triangularly. 

Bicliardson : Following inflammation of some organ such as the appendix, 
the free edge becomes matted. This later forms a ball, allowing easy rotation. 
There is, however, r'ery little e\’idence for this. 

Jahoulay : The condition results from an exaggeration of the normal 
movements. This is probabl}- true in many cases, since neither a contributory 
anatomical cause nor a history of trauma is present. 

Bazy : Due to increased intestinal peristalsis. 

Payr : Due to the anatomical arrangement of the vessels, when, following 
venous congestion, the arteries twist spirallv. 

Sheel : The presence of chronic appendicitis in S out of 10 cases collected 
by himself, leads this author to the view that local omental inflammation with 
thickening occurs, thus giving rise to subsequent twisting. 

BaJdzan : Supposes a congenital malformation of the omentum may lead 
to pedicle formation. No evidence. 


CLASSIFICATION. 

The clinical classification suggested by Corner and Pinches in 1903 has 

mol'ifioir slight 

omtl™, SS "P of ‘O'*'”" of ‘I'” 

1. Abdominal ; no hernia exists. 

o' twisted omentum lies solelv in the sac 

■ sac 'is empt?'^""”'"^ '■ 
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Skeel, in 1907, suggested a more elaborate grouping : — 

1. Torsion with hernia : (a) Twisted in the sac ; \h) Twisted in sac and 

abdomen ; (c) Adherent to sac, twisted above it. 

2. Torsion in abdomen ; Hernia existing or ha\'ing existed, but no present 

connection. 

3. Pure intra- abdominal torsion. 

Aimes, in 1919, suggested an even more detailed classification ; — 

1. Partial : (o) Intra-abdominal ; (ft) Saccular — sac empty, sac full. 

2. Total ; (a) Abdominal or omento-volvulus ; (b) En viasse, or intra- 

abdominal and intra-saccular. 

3. Complex : (a) Associated with omental tumours and cysts ; (b) Associ- 

ated with inflammation of appendix, tube, or ovarian cysts ; (c) 

Torsion of inflammatory tumour. He also talks of acute and chronic 

torsion, primary and secondary. 

This classification appears unnecessarily complicated, and I therefore 
suggest the following : — 

1. Abdominal: (a) Primary — no apparent cause present; (b) Secondary 

— associated disease of abdominal or pelvic organs. 

2. Hernial : (a) Intra-saccular ; (b) Intra-abdominal ; (c) Combined. 

ETIOLOGY AND CLINICAL STUDY. 

In the present paper the results of a study of 18 cases of pure intra- 
abdominal torsion of the omentum are alone considered. A few cases where 
hernia was present, but without apparent causal connection, will be described 
later. 

Age Incidence.— 10-20 years =1 case; 20-30=6 cases; 30-40=4' cases; 
40-50=3 cases ; 50-60=4 cases. The j’oungest case was 14, the oldest 55. 

Sex. — Ten male, eight female. 

Obesity. — Jlentioned as excessive in three cases. 

Trauma. — History absent in all cases. 

Associated Inflammatory Disease. — ^Three cases. 

Clinical Picture. — From the stud}* of the eases the following composite 
description ma}* be taken as typical of the condition : The patient, either 
male or female, at the period of young middle age and having tendency to 
stoutness is seized with sudden abdominal pain. The pain is not too severe 
at the onset, and is generalized in the iqrper abdomen. Later it becomes 
emphasized and located to the right abdomen from costal margin to iliac 
fossa. Vomiting may occur, but is not a feature. The action of the bowels 
gives no useful information. 

In almost all the cases the diagnosis of a mild appendicitis is made, and 
since the imlse is quiet and temperature rarel}'- above 100°, expectant treat- 
ment is adopted. However, the patient does not improve, and usuall}* is 
seen by a surgeon about the fourth day. On examination the general 
condition of the patient is not grave, but there is commonly an abdominal 
aspect. The abdomen is generally slight!}' distended, docs not move well, 
and shows some rigidity of the right rectus. Percussion is dull anteriorly 
and in mam* cases an ill-defined ‘doughy’ mass can be made out. This is 
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usually taken lor an appendix abscess, but rellcction will show that (be i^raviU 
of the patient’s eondition and the size of the mass arc out of projwrlion 
to the duration of the illness. Further details of symptoms may be studied 
in the table of eases ineluded in this arlieie. 


DIAGNOSIS AND TREATMENT. 

Diagnosis. — A definite elinieal jiieture is produced by this eondition. and 
surgeons who have had experience of more than one ease (hernial type) ba\c 
been able to make a diagnosis in sid)scqucnt eases (Rudolf — ‘2 out of 4 eases 
— Lejars, iMorestin. Tietz, Payr). So far. a i)urc intra-abdominal torsion has 
not been recognized before operation, but the possibility ol a successful pre- 
operative diagnosis should be borne in miufi. 

I have made a synoj)sis of a ea refill differential diagnosis between 
omental torsion and appendicitis that has been eomjiiled by Smytbe. 


Ojickt-M. Toif-ioN- .VrresDiciTis 


Age 

- .*35—55 ... 

. 

. l.‘>-20 

Sex 

- .Male 

. 

- -Male to female, 0:1 

Tlmhj pain 

- Rialit iliac fossa, S.") per cent 

- Umbilical 

i’omiling 

- Infrequent 


. Common 

Kausea - 

- Absent - 


- I'rcqucnt 

Pulse 

- SO-100 . 


- Hapidlv rising 

Tempcralurc 

- 09-100’ - 


- 100-1 oh’ 

Tumour - 

- Large, suddenly 


- Develops slowlv 

Pigidili/ - 

- Less marked - 

. 

. Early 

Percussion 

- Dull 

. 

- Resonant at first 

Facies 

- Less anxious • 


— 


Treatment — A previous knowledge of the condition will ensure the 
correct management of the case at the lapai'otomy. So many surgeons of 
varying experience venture to operate in cases of acute appendicitis at the 
present time, that it is possible cases of omental torsion may be missed or 
overlooked. 


The mortality of the IS collected cases is 5'5, one case dying on the third 
day from bronchopneumonia in spite of spinal amesthesia (Lefebvrc). In one 
or two other cases the surgeon was greatly hamj^ered by making a gridiron 
incision. Since, when operating on a diagnosis of acute appendicitis, the 
surgeon must be prepared to meet with almost any intra-abdominal condition, 
the incision chosen should be one wlxicli will not onh’ give adequate access to 
the right iliac fossa, but wliich may also be readily enlarged either upwards or 
doinuvards. A right pararectal incision with displacement of the muscle 
either inwards or outwards is the ideal one. A rush of blood-stained fluid on 
opening the abdomen should remind the operator of the possibilitv of omental 
orsion. The soft adhesions, the bluish purple of the omental mass, and the 
ease with which the tumour can be separated from its surroundings, readily 
ead to its recognition and subsequent removal by ligature of the pedicle. 


NOTES ON AUTHOR’S CASE. 

to ^ ® joiner, 11 stone 12 lb., was admitted 

orcton General Hospital, on Sei>t. 12, 1924, complaining of abdominal pain, 
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felt in the pit of the stomach “ alongside of the navel ” and later in the riirht 
lower abdomen. The pain was of four days’ duration and gradually increasinir. 
There had been no vomiting or previous attack. The bowels were ojien. 
On examination there was tenderness and some rigidity from the gall-bladder 

to the right iliac fossa. There was some dullness 
on percussion. No mass could be felt. Pulse 90, 
temperature 99°. The case was thought to be one 
of cholecj^stitis or appendicitis, or both. 

Operatiox, Sept. 12 . — A right external rectus 
incision was made with displacement of the muscle 
inwards. Several ounces of dark blood-stained fluid 
escaped immediately the peritoneal cavity was 
opened. The appendix was very slightly inflamed 
and was removed. On enlarging the incision up- 
wards, a dai’k-red mass, lightly adherent to the 
intestines and parietal peritoneum, was found. This 
was separated easity, and at first was thought to be 
inflamed omentum wrapped round the gall-bladder. 
The latter organ, however, was found to be health}". 
After gentle manipulation the mass was freed, pulled 
out of the Avound, and found to be a ]5ortion of the 
right side of the omentum, twisted twice on a narrow 
pedicle. Tliis mass was removed after ligation of 
Fig 1.59 — Author’s pedicle. No sign of any hernia could be dis- 
ease. Drawn from speci- covered. The abdomen was closed and the patient 

men (12 x 7 X 3 cm.). made an uninterrupted recovery. Before removal 

it Avas found impossible to untAvist the pedicle. 

Examination of the Specimen Bemoved (Fig. 4'59). — The piece of omentum 
measures 12x7x3 cm. The A’cssels are not especially noticeable. The 
omentum fat is seen to be in a state of red infarction. No sign of gangrene 
or breaking doAvn. 

SYNOPSIS OF COLLECTED CASES OF ABDOMINAL 
TORSION OF THE OMENTUM. 

Case 1. — \oble, 1901. A female, age 24, admitted to hospital as a case of sub- 
acute appendicitis. Operation on the sixth day rcA'ealed a small portion of the 
omentum tAA-isted on a small pedicle. The appendix Avas found thickened and an 
old gonorrhoeal tube Avas also noted. The patient rccoA-ered after remoA’al of the 
strangulated omentum. 

Case 2. — Baldivin, 1902. iMale, age 47, came under observation for aeutc pain 
in right iliac fossa. After four days’ obserA'ation a diagnosis of subacute appendi- 
citis AA-as made and operation performed. A small mass of omentum ‘‘ the s'y/.c of 
a fig ” AA'as found tAA'isted eight times on a long pedicle. Tliis aa'us remoA’cd and the 
patient made a complete recoA-ery. 

Case 3. — Si/mc, 1902. A female, age 51, came under observation because of 
scA’cre abdominal pain chiefly felt “ to the right of the middle line ”. Pulse 70, 
temperature 98-4°. A A’ague swelling could be felt, Avhich remained sfationarA’ after 
repeated examinations. Abdominal hydatid disease Avas diagnosed and operation 




ABDOMINxVL TOBSION of THK omentum. 747 


performed on the seventh day. A mass of stran.milaled omentum nas fotmil 
adherent to the intestines. Itccoverv- foilowed removal. 

Case i.—Said(kr. lOtU. Male. :\ue was thoiij'ht to he sofferin;: from 
appendicitis. The illness bejran with rreneralized abdominal p.ain wliieb hater became 
localized to the rieht iliac fossa. He vomited at the onset of the .attack. On 
examination a mass dull to jiereiission was foniid. Oj)eration was performed on 
the seventh day and the siieeimen shown in /•’i*:. t.lS was removed. The appendix 
was oedematous. Patient made an uneventful recovery. 

Case 5. — Str,carl, 100 1. .Male, aee r>.">. acutely ill with severe epigastric i)ain 
and aomiting. Pulse P20, temperature 101°. A mass in the iliac fossa was 
present and w.as rerrarded as originating in an inllame<l apinaidix. Oiier.ition on 
the fourth day showed a mass of twisted omentum (! x U cm., which was removed. 
The appendix showed slight signs of catarrh. Patient recovered. 

Case G.—Simoii, lt)05. .Alale, age 20, was regarded as Miffering from a stih- 
acute appendicitis. lie vomited at the onset and com|)lained of right iliac j>ain. 
The pulse was 100 and the temperature lOOA .An ill-delined swelling in the right 
abdomen. Operation delayed for ten days. On opening the abdomen If litres of 
dark fluid eseaped, and a mass of dark stningnlated omentum IS ■ 10 (> cun. 

was removed with its twisted pedicle. Patient recovered. 

Case 7. — Corner and Pinches, lOO.l. I'cinale. .age 07. tho\ight to he snrfering 
from an appendix abscess. There w.as a dull mass in right iliac region. Oj)cnition 
on tenth day revealed dark free fluid in the abdomen and a mass of twisted omentum. 
There were extensive adhesions to surrounding viscera. I’alienl recovered jiftcr 
removal of affected mass. 


Case 8. — Cnllcn, lOO.I. Male, age 47. Diagnosed .aeute api)endieitis. Ihilsc 
100, temperature 101°. A mass was noted before operation. 0]>eralion disclosed a 
twisted portion of the omentum, measuring 14 >; 12 cm. T’his was rentoved. at\d the 
patient recovered. Cullen regarded the twisted portion as “an aeeessorv’ omentum". 

Case 9. — Piedel, 1903. Female, age 88, was regarded as suffering from appendi- 
citis. Complained of right-sided abdominal pain, increased after micturition. Pulse 
and temperature normal. A twisted portion of the omentum was found and removed. 
Tills was adherent to the uterus and the anterior abdominal wall. Patient recovered. 


Case 10. — liicdel, 1905. Female, age 88. Commenced with slight vague 
abdominal sjuiiptoms, cliiefly nausea and vomiting. Later, pain developed, chiclly 
in right upper abdomen. Pulse 102, temperature 87-.3°. A diagnosis of appendicitis 
was made. At the operation the .appendix was found to be inllamcd, but the 
c lief sjanptoms were due to a mass of twisted omentum which was adherent to the 
ner and diaphragm. Patient recovered. 

•S’/.'cef, 1907. jMale, age 21, complained of cpig.astric jiain and 
ahfl" . ®^®"^'nation pulse was found to lie IIG, temperature 101°. The 

of and dull on percussion. At operation on the fourth day a •rush’ 

Tpmn''° 1 escaped from the abdomen and a mass of omentum was 

'ec With a pedicle twisted five times. Patient recovered. 

uain^^A^t^"' 1908. Female, about 50, complained of universal abdominal 

ompiitnA operation a large quantity of dark fluid escaped and a mass of twisted 

Patient T removed. The right Fallopian tube was found thickened and inllamcd. 
vniient recovered. 


operation fron 26, diagnosed as acute appendicitis. At 

omentum win "oted m the abdomen and an ‘infarcted’ portion of the 

Patient recover pedicle was removed. Appendix was found to be normal. 


appendicitis mti/ ’ ^ Female, age 27, admitted to hospital as a case of acute 

formed after temperature of 38°. Operation was per- 

everal days. Dark fluid escaped when the peritoneum was opened 
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and the riglit half of tlie omentum was found to have undergone torsion. The 
appendix was normal. Uneventful recoverj’^ followed. 

Case 15. — Erdnum, 1921. Male, age 14, complained of umbilical pain and 
vomiting. A mass found on examination, whieh was thought to be due to an 
appendix condition. A twisted portion of omentum was found near the gall-bladder. 
This was removed and the patient recovered. 

Case 10.^ — Lefebvre, 1923. Male, age 55. A supposed case of acute appendi- 
citis. The illness began with severe right-sided abdominal pain with vomiting. 
The pulse-rate was 130, and the temperature 39-4°. Operation on the second day. 
A large mass of ‘black’ omentum with a twisted pedicle was found and removed. 
Patient died a few days later of pneumonia in spite of spinal analgesia. 

Case \'7 .—D' Allaines and Rouffiac, 1923. Female, age 51, complained of severe 
abdominal pain of no definite localization. Temperature normal ; no vomiting. 
A mass could be felt in the right iliac fossa. Operation on the eighth day revealed 
a large twisted omental mass 12 x 7 x 3 cm., together with a large amount of blood- 
stained serum free in the peritoneal cavity. The right tube showed signs of old 
inflammation. The mass was removed and the patient recovered. 

Case IS. — Coioell, 1924. Male, age 48. Came under observation because of 
epigastric and right-sided abdominal pain. Pulse 90, temperature 99°. A pre- 
operative diagnosis of cholecj’stitis or subacute appendicitis was made. At 
operation on the fourth day several ounces of blood-stained serum escaped and a 
mass of omentum 12 x 7 x 3 cm. was found with a twisted pedicle. This was 
adherent to the anterior parietal peritoneum. The appendix showed slight signs 
of earlj" catarrh. Patient recovered after removal of the mass. 

HERNIAL AND OTHER CASES. 

The following cases are briefl}’^ quoted as being of interest in the con- 
sideration of torsion of the omentum. For various reasons they are not 
included in the list of true cases : — 

Sicain describes two cases which closely resemble true torsion, but no mention 
is made of a twisted pedicle. 

Case 1. — Male, age 58. Seized with sudden sharp pain in gall-bladder region. 
There was tenderness and rigidity of the right rectus, with a temperature of 102° 
when examined on the fifth daj’. Five days later at operation a dark-red friable 
mass with 3 "elIowish spots, adherent to parictes, liver, and adjacent intestines, was 
removed. The mass measured 6x3x2 in. and consisted of matted omentum. 

Case 2. — Female, age 25. Abdominal pain increased until the fourth daj'. 
The temperature w’as 102°. No vomiting. A tender lump the size of a walnut 
could be felt. At operation a specimen similar to that in Case 1 was removed. 

In three other cases the omentum was described as ‘rolled up’. This is distinct 
from torsion and the cases have therefore been omitted. 

EiteVs case. This is included bj" some authors as a true case. 

A man, age 44, after repeated tappings for ascites, was discovered to have a 
large abdominal tumour. At operation tliis was found to be a mass of rolled up 
omentum. It was untwisted and the patient recovered. 

Peck describes a case where the whole omentum was rolled up in a vertical 
direction, filling the abdomen from the right side of the umbilicus to the pelvis. I he 
patient, a female, was operated upon on, the fourth daj' and ovarian adhesions were 
found. She presented a small reducible right inguinal hernia which had been noticed 
for twelve j’cars. 

Two cases were associated with ovarian cj\sts (Pajw and Simons). Cases have 
also been described bj' Peck, IVierner, Baraez, Hochenegg and Riedel in which an 
emptj’ hernial sac existed, but the hernia had not been down for j'cars. 
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In Tiiflier's case the patient -was mentioned as liein," a larse fat, man. 

Snuillic's case is included hy some authors. Imt, has heen exehuU-d from this 
series because of the association with hernia. The patient, a man, aue hO. weifiluni; 
155 lb., and 5 ft. 5 in. in height, had worn a truss for teij years ami cxperieneed two 
attacks of appendicitis. He w.as seized with sudden right lower abdominal pain. 
The pulse was 88 to 100. and the tempcr.ilnre 100’. On examination a large 
tumour was discovered, the size of which was out of projiorlion to the duration of 
appendix sjauptoms. On laparotomy being done a large (piantily of coloured serum 
escaped, and a ‘high black mass' was found extending from the pelvis and eonlined 
to the right abdomen. This consisted of omentum eomplelely str.mgiilated and 
almost readv to break dorvii. The mass was untuisled, lied off, and on ^ri'mo\.il 
found to consist of the right half of the omentum. There was no coiineetion with 
the hernial sac, which was left-sided and empty. The specimen showed .“ix twists 
of the pedicle and measured 10 >: 12 in. 

Biedel describes a case where an empty femoral hernia existed without ajijiarent 
relation to the omental torsion. This is the only case in the literature where the 
co-existing hernia was femoral. 

Hoichkiss's case occurred a few days after a large hernial mass had been reduced. 
At operation the ring was found to be free, and a large black mass weighing live to 
six pounds was removed. Blood-stained scrum was found free in tlic jicritonciim, 
and the ease with which the adhesions could be broken down was noted. 

Grant records an interesting case. A man, age 28, weighing ‘200 lb., was opcnitcd 
on after two days’ pain. An unusual clastic lobulatcd mass intimately adherent to 
the ileum by a broad base was removed, and found to be omentum completely isolated 
from the rest of the organs. Two pints of bloody serum were removed from the 
pelvis. As a child the man had a right inguinal hernia . 

Picquefs case was similar. A robust man, age 04, had noticed pains in the left 
iliac fossa for some months. The pain radiated up to the epigastrium and was 
relieved by rest. On examination a mass was found in the left iliac fossa. Six day.s 
later at operation a flood of blackish liquid escaped, and a tumour was easily .shelled 
out after separating soft adhesions. Below, the mass w.as inserted info the inguinal 
region by a fine twisted cord, and above, a pedicle the size of the indc.x finger was 
found twisted several times. Iso hernial orifice could be found. 


SUMMARY. 

1. Torsion of the omentum is commonly associated with the presence of 
hernia. 

2. True intra-abdominal torsion, iiovvever, does exist, though it is rare ; 
the present series consisting of only eighteen cases. 

3. The following simple classification of torsion of the omentum is 
suggested by the author ; AMommal : (o) Primary, with no apiiarent cause 
present; (fi) Secondary', associated with disease of an abdominal or pelvic 
organ. Hernial : (a) Intra-saccular ; {b) Intra-abdominal ; (c) Combined. 

- i;, recognition is possible and operative treatment successful. ’ 

o. ihe pathogenesis is uncertain, but obesity is a factor in some cases 
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INFECTIONS OF THE ALIMENTARY TRACT. 

By W. HENEAGE OGILVIE, Loxdox. 

flVTRODUCTION. 

Scope of the Investigation. — The organs of the alhnentaiy tract and their 
associated glands are subject to a group of diseases, inflammatoiy in origin, 
which ma}^ be termed the ‘surgical infections’ because, in the present state 
of our knowledge, their treatment is by operation in all except early eases. 
These so-called surgical infections are ulcers of the stomach and duodenum, 
cholecystitis, pancreatitis, and appendicitis. It is proposed in the present 
paper to review certain factors which appear to be common to tlie etiology 
of the diseases of this group, without dwelling upon the special factor whicli 
must admittedly also be present in each case, and to discuss the bearing of 
recent work, including some original experiments, upon the problem. There 
are several grounds for bringing together these conditions into one group : 
(1) Thei] appear to he largely modern diseases ; (2) They are diseases of 

civilized life ; (3) They are due to the action of j)yogenic micro-organisms ; 
(4) The cause of the bacterial invasion is still in doubt. 

1. The Infections op the Alijientary Tr.act .\ppeah to be labof-ly 
Modern Diseases. — While these infections have probably been with mankind 
for a considerable time, the}^ appear onlj’’ to have become at all common in the 
last thirty or forty years. In reading through the Practice of Physic, published 
in London b}'^ William Salmon in 1716, a work which claims on the title page 
to contain information “ beyond Avhatever was yet published by any author, 
ancient or modern, since disease first appeared in the world to this day ”, we 
come across clinical descriptions which suggest that gall-stones, aiipendieitis, 
and gastric ulcer were afflictions of that time. Yet the second edition of 
Heath’s Dictionary of Practical Surgery, published in 1887, does not mention 
infections of the stomach, duodenum, or pancreas, and only refers briefly 
to gall-stones from the point of view of treatment. The tenth edition of 
Erichsen’s Surgery, 1895, contains no reference to duodenal ulcer or pancrea- 
titis ; gastric ulcer and gall-stones receive onty brief mention, and inflamma- 
tions of the appendix and caecum are grouped together as typhlitis. In 
treatises on medicine of this period, gastric ulcer and gall-stones are allotted 
a much smaller proportion of space than in anj’’ text-book of the present time. 
Thus the second edition of Aitken’s Medicine, a work of nearly 2000 pnges, 
published in 1853, contains no mention of gall-stones, pancreatitis, or appendi- 
citis, and only two pages on gastric ulcer ; the 1910 edition of Osier’s Medicine, 
out of half that number of pages, devotes eight to gall-stones, nine to gastric 
ulcer, four to pancreatitis, and seven to aiipendicitis. Rendle Short.' in his 
article on the causation of appendicitis, states that the disease was rare in 
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this and other conntrics until tlie end of the niiiof eenlli century, and did 

not become frequent until after ISOo. 

It would be unfair to lay too great stress on this arguineiil, tor it is 
certain that once a disease has been aeeiirately described and investigated, 
cases of that disease arc subsequently reported in larger iiuinbcrs than could 
be accounted for by a sudden increase in its ineidcncc. 1-or e.saiiqile, the 
diagnosis of so common a condition as duodenal ulcer was rarely made, either 
clinically or at post -mortem, before the jheture of the syiniitoins was outlined 
and brought before the profession by Sir Berkeley Moynihaii. In earlier 
writings, only those cases which gave rise to Ineinorrhagc or ])crforat ion were 
recognized. Similarly cases of pscudo-coxalgia occur to-day in the practice 
of every surgeon, while five years ago such cases were classed with tuberculous 
disease of the hip. It is difficult to believe, howc\'er, that such marked 
catastrophies as acute haemorrhagic jiancreatitis, suppurali\‘e apiieiidicitis. 
and gall-stone colic would have escaped the attention of the trained clinic.'il 
observers of two generations ago,* if their ineidenee had been in any way 
comparable with that of to-day. 

2. Tuey -VUE Dise.vses ok Civilized Life. — These diseases have also 
in common the fact that they aiijicar to be, in some way, the jiroduets of 
civilized life. With Europeans they are commoner in those whose civiliza- 
tion is higlily developed, and in these races have a higher incidence among 
city dwellers than among the agricultural population. They arc found in 
domestic animals and in wild animals in captivity, but in the primitive 
races of mankind and among rvild animals in tlicir natural surroundings they 
are almost unknowm. I need only refer to the experiences of Colonel 
ilcCarrison^ Northern Lidia, of Grenfell in Labrador, and of Fouche® 
among the native races of South Africa, for the confirmation of this 
statement, t 


d. They ake Due to the Acttox of Pyogenic Micko-ougaxisms — 
The third reason that I would give for gi’ouping these conditions together, 
that they are alimentary infections whose primaiy cause is an invasion bv 
pyogenic bacteria — staphylococci, organisms of the coli group, but most 
commonly streptococci — is one which may provoke some disagreement, at 
am rate ndth regard to the gall-bladder and pancreas. I am well aware of 
the biochemical view of gall-stones propounded by Chauffard-* and his 
CO aborators of the French school, and of the mechanical theory of the 
causation of pancreatitis associated with the name of Archibald. ^ ‘l believe 
lat most surgeons, while admitting the great increase in the cholestcrin 
° ^ occurs in pregnancy and in certain fevers, hold 
T at tins IS only a contributory factor in the pathologi^ of cholelithiasis, and 
S T'K presence of an infected gall-bladder, 'cholesterimcmia rarely 
examinedlw r ^ 

blood was witr at Guy s Hospital,® the amount of cholesterol in the 

nas nitlun normal limits in 10 cases of gall-stones where diagnosis was 


appendicitis in 1839. (Elemenls of the Practice of 
t See recently Dolbev .md Mooro, Lancet, 1924 , i, 589 
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verified by operation, and in 12 cases of suspected gall-stones and cholecys- 
titis. The recent ivork of Bo 3 ’d^ allows Chauffard’s figures demonstrating 
intra-epithelial collections in the gall-bladder wall to be explained on the vien\ 
not of excessim secretion, but of insufficient absorption on the part of a gall- 
bladder whose Avail has been damaged bj’^ infection. The figures facing page 
60 in Chauffard’s AA'ell-knoAA’n book are almost identical ivith Figs. 278 and 
283 in Boyd’s article in the British Journal of Surgery. In every one 
of 52 gall-bladders which contained these intramural collections of cholesterin 
ester, Boj^d found evidence of inflammation. With regard to pancreatitis, 
the recent n'ork of Mann and Judd® has rendered the mechanical A'iew unten- 
able, Avhile DeaA^er has established the infectiAm nature of acute and chronic 
pancreatitis on a sound clinical basis. The primaiy bacterial origin of 
appendicitis is more generalh' accepted, the older aucav Avhich postulated 
a preceding injuiy b}" foreign bodies in the lumen being no longer held. 
Whether the infection is commonh’^ hsematogenous, as belicA^ed by many 
Gei’man Ai^orkers, or from the lumen, is for the present immaterial. 

Perhaps more Avork has been done on the etiologj’^ of gastric ulcer than 
on anj'^ disease of this group, and Aidiile many conditions liaA'e proA^ed to be 
capable of producing experimental ulcers, the general conclusions at Avhich 
most obsei’A^ers haA^e arrii^ed haA'-e been reeentl}^ summed up bj’’ Stewart.®-’® 
“ It is noAv generallj'- belicA-ed ”, he says, “ on strong clinical and pathological 
CA’idence, that all chronic gastric ulcers arise in and from acute ulcers ”. And 
later, “ Bacterial infection and intoxication is undoubted!}’' the most important 
direct cause of acute gastric and duodenal ulcer in man, as it is the method 
by AA’hich some of the most remarkable experimental results haA’e been 
obtained It is not my intention to anal}'se these results ; but, of recent 
experimental Avork, the most interesting is probabl}’’ that of RosenoAV, referred 
to by Hurst and Steivart. RosenoAv’s experiments, AA’hich hai'e appeared in 
a series of papers during the last ten years, lead him to the atcaa' — to quote the 
last sentence of a paper in Surgery, Gynecology and Obstetrics, of 1921” — tliM 
“ the conclusion that streptococci are the chief cause of ulcer of the stomach, 
of cholecystitis, and probabl}' pancreatitis, seems justified ”. 1 

4. The Cause of this Bacterial Ixa'asiox is still ix Doubt. — If avc 
may proA'isionall}^ accept the atcav that these infections of the alimentary tract 
are in some Avay bound uii Avith ciA'ilized life, and that they are essentially 
due to an iiiA-asion b}^ pyogenic bacteria of AA'hich streptococci arc the most 
important, Ave neA'ertheless find considerable difficulty in tracing the source 
of these bacteria and accounting for their portage to tlie site of disease. The 
researches of RosenoAV,’® referred to aboA'e, appear to point to a hematogenous 
infection in each case. He produced experimental gastric and duodenal ulcers 
in animals b}’’ the intraA’enous inoculation of streptococci isolated from the 
teeth, tonsils, appendix, gall-bladder, and from gastric ulcers, in human 
subjects. Certain strains of streptococci appeared to sIioav a tendency to 
produce lesions in special organs, a characteristic Avhich Rosenoiv calls 
‘electiA'e localization’. Thus streptococci from a gastric ulcer, on intraA'cnoiis 
injection in animals, produced 68 per cent of lesions in the stomach and 
duodenum, 21 per cent in the gall-bladder, only 1 per cent in the appendix : 
those groAATi from a human gall-bladder produced cholecystitis in 80 per cent 
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of animals, gastric lesions in 20 jicr cent : strciitococci from the apiieiuhx 
nrocluced lesions in the appendix in 70 percent, in the stomach and dnodeiinm 
in 11 per cent, in the gall-bladder in 1 per cent. An interrelation between 
infective processes in dUferent parts of the alimentary tract is clearly i)ointed 
out by these and other experiments, as well as by clinical experience : hnt it 
is difficult to be certain whether, in the ease of the human subject, these 
widelv-separatcd lesions should be regarded in the light of cause and effect, 
or whether they are both, simultaneously or successively, infected from some 
other source. AVe are still in doubt as to the true cause of the original 
bacterial invasion of the body. 

In spite of this lack of knou'lcdgc concerning the means by which the 
primary focus has become infected, much attention has been given of late to 
tracing the paths by which infection may be carried from one |)orfion of the 
alhnentary tract to another, and the route on which surgeons have largely 
focused their attention is that of the lymphatic tdianncls. The work of many 
authorities, notably Alaugeret. Franke. Pfeiffer, atid llartcls. has been collected 
by Deaver^^ in his investigations of the lymphatic route by which the pancreas 
may become infected, his conclusion being that “ chronic pancreatitis is a 
retroperitoneal infection secondary to the more comnion forms of abdominal 
inflammation of the duodenum, the gall-bladder, the ]>ylorus, the ap])cndix. 
and of other parts of the alimentary tract, all of which arc connected by a 
retroperitoneal chain of lymphatics “. Judd quotes the work of Graham’^ 
and Sudler^“ on the connection between the lymjdiatics of the liver and gall- 
bladder in support of the view that cholecystitis may in some instances be 
secondary to a hepatitis. Braithwaitc,** as the result of the study of the 
lymph-flow from the ileoeaecal angle, has recently suggested that a chronically 
infected appendix may gi\'e rise to idcers of the stomach and duodenum by a 
retrograde flow along the lymphatic channels going from these viscera to 
the collecting glands round the commencement of the sujjcrior mesenteric 
artery. 


AAhile these investigations are extremely suggestive, it is very question- 
able whether the majority of them have any real bearing upon the paths by 
which infection is actuall)' carried from one organ to another in the bodv. 
-\n examination of the lymphatic channels in a lir'ing animal brings out two 
most striking characteristics : first, the great variation in size which they 
undergo at different times — the thoracic duct, for instance, in the cat, is at 
one time alnrost invisible, at another swollen to a diameter of 4 mm. ; and 
secondly, the e.xtremely leisurely character of the lymph-flow. AA'e have no 
cuect estimation of the pressure in these vessels, but by comparing the 
coiuitions present with those in the veins, we are forced to the conclusion 
la 1 IS very low indeed. The pressure in the smaller veins is from 7 to 15 
of”!l ° Pressure in a vessel depends upon three factors : the force 

nnvJf peripheral resistance, and the resistance of the walls. Com- 

i-itf. in'+i veins, the flow in the ljunphatics is small indeed ; the 

in tliP , loraeic duct of the dog is 4 mm. per second, compared with 85 nun. 
to tile widTr.r*'' peripheral resistance is ahnost negligible, owing 

flow distensibility of the channels into which thev 

• tire uaUs resemble m structure those of veins, but are verv much moi^ 
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slender. The pressure in tlie lymphatic channels cannot therefore be more 
than 1 or 2 mm. of mercur}^ 

Now the method by which these connections have been traced is tlie 
injection under pressure of dye solutions into the Ijnnphatic spaces of tlic 
tissues. Braithwaite used indigo-carmine solution at a pressure of 6 to 8 mm. 
of mercury, “ the pressure being increased where obstruction to the flow was 
observed ”, The effect of injecting a solution into a system of ^^essels at a 
pressure considerablj^ higher than that normally obtaining in them will be 
that the whole system is filled to the limit of its capacity, and the solution 
follows all jraths that are open to it, without an}"^ relation to the flow 
occurring under normal or even possible conditions in the living tissues. If 
a dye is injected into the lacteals of the cat, it does not follow the normal 
path of the lymph-flow through the collecting glands to the thoracic duct, 
but takes an apparentl}'^ haphazard path along collateral channels. 

Then again, the use of a soluble dye ignores the fundamental fact that 
bacteria in the l3miph-stream are carried, not in suspension in the fluid, but in 
the substance of the wandering cells, whose movements are go^'crned bj' ^'ital 
and not bj'^ mechanical laws. 

The e^ddence, then, bj-^ which it has been sought to ju-o^'e the carriage of 
infection from one organ in the alimentary tract to another bj”^ means of 
lymphatic channels is, except perhaps in the case of the pancreas, inconclu- 
sive. The arguments which ma}'^ be adduced from the S2>read of tuberculous 
or cancerous lesions are oi^en to even more obvious objections. Nor is the 
jiathological evidence any more satisfactory. The l3miphatics of the alimentar3’’ 
canal occur in two ple.xuses ; one in the submucous coat, and one between 
the two muscular coats. These do not communicate with each other, but 
drain inde2)endentl3'' into a subperitoneal 13'mphatic ^rlexus. An infection 
reaching a hollow rdscus along the tymphatic channels b3r retrograde flow 
should therefore joroduce its earliest and most marked effects on the peritoneal 
coat of that organ. This is directl3' contrar3'^ to what we know of the earb' 
stages of alimentar3’^ infection. 

To elucidate the jraths b3'^ which infection is carried to the alimentary 
tract, our aim should be to approximate the conditions of our experiments 
as nearty as jrossible to those actualh’^ obtaining in the living bod3n 

INVESTIGATIONS INTO THE PHYSIOLOGY AND BACTERIOLOGY 
OF THE ALIMENTARY TRACT. 

Surgery to-da3’’ looks to the stud3'^ aird recognition of disease iir its cai-lv 
stages for its abolitioir to-morrow. iMo3mihair has coined tlrat invaluable 
irhrase, ‘the patholog3' of the liviirg’, to describe the stud3’^ of morbid condi- 
tioirs iir the liviirg subject, which, in his hands and those of other surgeons, 
has done so much to siiirj^lcmeirt and advance the knowledge alread3' acquired 
b3’’ post-moi-tenr pathology. In the case of the alimentar3’^ tract, this has gone 
hand-in-haird with a new airatom3’^ and 2rh3'siolog3’’ of the living whose ince2r- 
tion dates from the pioneer work of Cannon^® and Hurst^® on the 2rosition and 
movenreirts of the viscera in normal animals and men, and of R3de, Bennett, - 
aird others, who have studied the 2^h3’-siolog3' of gastric secretion and digestion 
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in healthy inclivichials by tlic Kchfuss fractional lest meal. JolIo\vin<: elosely 
upou this lias come the applicatiot\ by Mcltzer-' am! Lyon— of I lie l‘..inbnrM 
tube to the study of the eoiulitions obtainiiifr in I lie dnodeniim and biliary 
passages in the lixdng. 

At Dr. Hurst's suggestion. I eommeneed early in l!)-2 .n series of iiu'csti- 
gations on the microscopical and cultural characters o( the duodenal contents 
and of the bile in cases of gall-stone disease, using the duodenal tube by I.yon s 
method. I shall not refer to this work in the present eommuniealion. but 
verv earlv it became evident to me tluit in order to appraise the results 
obtained at their true value, it was ncecssary to have a normal standard with 
which to compare them. The six dressers with whom I was then working 
very kindly volunteered as subjects, and in them I im'csligatcd the eharacters 
of the resting gastric juice, and the microscopical, chemical, and cultural 
characters of the duodenal contents, and of the bile recovered after irrigating 
the ampulla of Vater with magnesium sulphate.* 'I’hc results, in so far as 
they concern the present investigations, are shown in Table I, 


Table I. — Resi'lts OnTAi.vED from Six Xorm.vi, STrnr.xTs. 


IXl 1* 1 A 1 

RF-m.vo erASTinc .H ici: 

Dionr.s \l Cd.vtiat': 

liiLi: 


Frff' nCl 

Tot R Acid 

Micro^ojM* 1 

Culture 

Culture 

R. B. F. 

2G 

40 

Many 

leucocytes 

Sterile 

Sterile 

k. C. 

22 

32 

Few 

leucocytes 

Sir. loiigiis 

Sterile 

G. T. H. 

■42 

Had drun.'ii 

47 

water 

0 

.Sir. loiigii.'i 

.Sterile 

It. C. C. T. 

0 

10 

0 

\ .Sir. longits 
.Sla. nibiix 

Sterile 

L. H. 

i 

0 ' 

9 

JIany 

' leucocytes 

H.TinoIytic 

streptococcus 

Enterococcus 

.Sterile 

A. T. 

i 

Not j 

done 

0 

i 

Sir. longtis 
li. proleus 
.Sla. anrciis 

Sterile 


. apparently normal individuals, the bile n-as in eaeh case 

■nie; but the duodenal contents showed the presence of living bacteria 
^ sti^eptococcus being present in all of the“ five, and 
unrlei- °^S3nisms in three. In three out of the six, leucocrTes could be seen 
strentopnn ”■* duodenal contents. Two of the five from whom 

juice. recovered had no free hydrochloric acid in the resting gastric 


the discrepancy 




758 THE BRITISH JOURNAL OF SURGERY 


Feeling that these results could be criticized on the grounds that the 
duodenal tube is contaminated during its passage through the fauces. I 
endeavoured to check them by direct puncture of the duodenum at operation. 
Cases ■were chosen in which the operation was for some condition chiefly 
mechanical in nature, such as adhesions ; but, owing to the fact that the 
healthy duodenum is usually found emptj' at operation, sufficient material 
for culture was obtained in only seven cases. The results are shown below. 

Table II. — Results Obt.\ixed from Sevex Cases 
OF Duooexal Puncture. 


No. I^^TIALS AM> ACK 


CCLTURK 


1 

A. 

S. 

40 . . 

1 M. catarrhalis 

I Stu. aureus 

2 

-M. 

-M. 

.32 . . 

( B. coli communis 
( Enterococcus 

3 

.A. 

H. 

40 . . 

Sla. albus 

.t 

E. 

R. 

47 . . 

B. coli commuuis 

5 

A. 

S. 

<5G 

Sterile 

0 

F. 

L. 

48 . . 

Staphylococcus 

T 

M. 

S. 

(gastric ulcer) 

B. coli communis 


It is noteworth}’^ that in these patients — who had all undergone the usual 
pre-operative staiA'ation — while organisms were recovered from the duodenum 
in all except one. no streiitococci were found. This is in accordance "with the 

observations of Cushing and Livin- 



Fio. 4no. — Drawn from a radiogram taken 
cUirinc one of the author’s personal experiments. 


good,-® that the intestinal tract, when 
empty, tends to become amicrobic. 
and of Knott,®® that the streptococcus 
is more easily killed by an acid medium 
than either the staphylococcus or tiic 
B. call. 

In order to investigate the con- 
ditions prevailing in the duodenum 
over a longer period than I could 
inflict upon a volunteer, I made 
investigations upon myself on two 
occasions over a period of twenty 
hours. The tube was swallowed one 
evening, and the next morning its 
position was verified, and tiie duodenal 
contents were withdrawn. Fig. -IfiO is 
a reduced sketch from a radiogram 
taken on one of these occasions. 
Barium was injected down tlic duo- 
denal tube -^x-ith a .syringe, and at 
the same time half a pint of barium 
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was swallowed to show the outline of flic stoiiiaeh. It can he seen that 
the metal bulb is o]))iositc the lower part of the 2ml lumbar vertebia 
that is. at the junction of the ‘2nd and .‘trd parts of tiic duodenum. meal 
was then taken, and the contents of the duodenum were withdrawn every 
twenty minutes and c.vamincd at once, elieinieally and mieroseojiically. 
Slides' of the deposit obtained by eentrifufializin" the specimens were also 
dried, and stained and examined later. 401 shows the result that w;is 

obtained in one of these cxjierimcnts. (Fuller details are piveu in the 

.\ppendix.) 

From these investigations the following facts have become apjiarent : — 

1. The duodenum is enijity in the fasting state (in each cxjicrimcnt 1 c.e. 
was recovered for examination at the commenecmcnl with considerable 
difficulty). It never contains large amounts of material, a samjile of ~i to 10 
c.e. being obtainable only when the stomach is em]ilying rajiidly. Gastric- 
contents begin to appear in the duodenum within half an hour of a meal 


entering the stomach, and after 
a period of two and a half 
hours the duodenum is once 
more empty. 

2. Leucocytes may be found. 
These were, most marked after 
the fat meal and the protein 
meal, and were not found after 
the carbohydrate meal. (A por- 
tion of the slide taken at the 
point marked X on Fig. 461 is 
shown in Fig. 462. The majority 
of the structures shown are cer- 
tainly not leucocytes, but have 
rather the appearance of dis- 
embodied nuclei. Ne’s'crtheless 
two undoubted pobTnoqjhs are 
present, and others are scattered 
throughout the slide.) Now it is 



Fig. 4r»I. — Ciinrt showiri" the result ot one ot tlie 
(hiodenni experiment.s. Circles u iili dots in tlio centre 
mean leucocyte.s; two circles mean abundant leuco- 
cytes. A dot only means no leucocytes. The quantity 
of bile marked on the dotted lino is in compari'^on 
with an average sample. X Shows the point at which 
the slide sbowTi in Fig. 402 was taken. 


generally believed that leucocA-tes leave the surface of the tonsils and return 
again with ingested bacteria. C. J. Bond-^ lias pror'ed that ivhite cells leave 
the surface of a granulating wound, engulf particles of indigo on its surface, 
and often return again into the circulation. Digby^® has shown the 
empedesis of wandering cells tlu-ough the epithelial lining of the appendix 
o the rabbit. It is, then, possible that the emigration and return immigra- 
lou of leucocytes may take a part in the absorption of a fat meal, since 
ladley and Gasser^^ have shomr that fats may he absorbed without split- 
ing. But It IS certainly unwise, in view of the scanty evidence, to lav anv 
gieat stress on this ohser^-ation. 


3. The contents of the normal duodenum are not often sterile. 
ie,\ may contain various organisms, and often the streptococcus. These do 

aiwm'ir\!’l like the number found by Hurst in eases of pernicious 

, but thej' are nevertheless present. 
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The Factors governing the Entrance of Streptococci into the Intestinal 
Tract. — The bacterial flora of the duodenum is to be looked upon as a sam]flc 
of the freshl}^ arrived visitors to the intestinal tract. Their number and tlieir 
nature will depend on three factors : (1) The quantitj^ and type of bacteria 

which are swallowed ; (2) The antiseptic power of the gastric juice ; (3) Tlie 
time during which the swallowed bacteria have been exposed to its action. 

1. Food contains a great variety of bacteria unless it has been sterilized 
shortly before ingestion. We are chiefly concerned, however, with streptococci, 
whose incrimiiiation in a large proportion of alimentaiy infections appears to 
be undoubted. Frost and Bachmann^® isolated hajmolytic streptococci from 
28 per cent of cultures made from high-grade milk obtained from four different 
dairies. Biddle, in a personal communication, tells me that of the foodstuffs 



Fig. 402. — Smear of duodenal contents, stained to show the presence 
of leucocytes. (Compare with Fig. 4 Cl.) 

examined at the Clinical Research Association, milk, ice-cream, flour, shell- 
fish, %"egetables and fruit in the uncooked state, commonly contain strepto- 
cocci. Entirely apart from foodstuffs, however, streptococci are found in 
practicalty eveiy case of pyorrhoea alveolavis, and a large number of the 
adiflt population of all classes suffer from this. The number of ehronically 
infected tonsils is less, but in these too streptococci are found in nearly every 
case. In infections of the accessory sinuses, the streptococcus is again the 
predominant organism. Thus a considerable proportion of the jmjnilation 
are continually swallowing streptococci, apart altogether from any question 
of food contamination. The high incidence of foci of infection in the mouth 
among sufferers from alimentary infections is too well known to need comment. 

2? The antiseptic action of the gastric juice has long been recognized. 
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lu 1TS3. Spallanzani-' called attention to the ‘non-pntvefaelion’ of jrastvie 
iuice. Ivnott^® has lately made a dclniled study of what lie calls the ‘jjastrie 
tiermicidal barrier', and finds that the antiseptie aetion is due solely to tlic 
presence of the hydrochloric acid. He has divided the more eoinmon or-;an- 
isms into four groups, according to the eoiK-eiitratioii of Iree hydroelilorie 
acid which they "are able to survive for twenty niimites. 

a. Spore-bearing organisms, sueii ns anthrax', easily able to survive 
0-3 per cent HCl or more. 

h. Resistant strains of Ti. coli. killed by 0-.3 to O.t jier cent llCl. 

c. Bacilli of the tyiihoid-dy sent cry group and stajihyloeoeei. killed by 
0-15 per cent HCl. 

(?. Streptococci, pnenmococei. and diphtheria bacilli, killed by O’tVi to ()'()3 
per cent HCl. 

In connection with these figures, it may be rceallcd that Ryle and 
Bennett, out of 100 normal young men. found t with eomidetc absence of 
HCl in the gastric juice, even after excluding 3 apparently normal aehlor- 
hydriacs who had some history of indigestion. In a scries of persons with 
sraptoms, the number is distinctly higher. Thus Hiirst^ found that in 325 
consecutive test meals at New Lodge Clinic, complete aehlorliydria was |)rcscnf 
ill 10-5 per cent, and free HCl was absent from the onc-hoiir fraction in 
another 9-2 per cent. Bennett and Venables^® have shown that the emotions 
of fear and nausea may produce temporarily a very marked drop in acid 
secretion. CampbelB^ found that in 02 healthy stnclcnts the free HCl was 
below 0-03 per cent in G (in 3 once, and in 3 on more tban one occasion) 
throughout the meal, and in 10 others it never rose above 0'()7 jicr cent and 
was below 0-03 per cent through the greater part of the meal. In 25 others 
it was below 0-15 per cent. Of course these results were obtained under 
rather unappetizing conditions with a gruel test meal, and in most cases which 
have been examined a much higher figure was found after a meal containing 
meat and bread. Bonar^- shoived that 49 per cent of pco])lc with gall-stones 
had achlorhydria, while 55 per cent of the cases of chronic ajipcndieitis had 
either no free acid or marked hxqrochlorhydria. 

3. Knott’s figures are based upon an exposure of the organism to the 
action of hydrochloric acid for twenty minutes. However, I have shown that 
portions of a meal begin to appear in the duodenum within twenty minutes. 
Campbell tells me that water taken by the mouth commences to enter the 
duodenum in thirty seconds : in many people this would contain dental 
streptococci which had passed the stomach unscathed. According to Cushing, 
a glass of milk could be recovered from a jejunal fistula within a few minutes 

0 ingestion, with its bacterial flora remaining practically unchanged. 

In an isolated experiment on Feb. 1, 1924, I swallowed a sterilized 
f uodenal tube, and one hour later verified its position in the third pai-t of the 
mioc enum by a skiagram ; 10 c.c. of sterile water were then injected down the 
u le ot which 4 c.c. were recovered for culture. A glass of milk, bought from 
a branches all over London, was then swallowed, and 

c uoclenal contents were withdrawn every minute for a quarter of an hour. 

of lo-minute specimens. The results 

01 culture are showm in Table III. 



762 THE BEITISH JOUEHAL OE SUEGEET 


Table III. — ^Result of Personal Experiment. 


SPECniF-X 


Culture 


Wnsli-out from duodenum . . Sparse colonies of Str. hrcvis 

Milk . . . . . . . . Large numbers of B. coli communis, Sir. loiigus. and 

Sir. brevis 

Duodenum, 1-min. specimen Large numbeis of B. coli communis*, few Str. brevis 

Ditto, 5-min. specimen . . Large numbers of B. coli communis.* few Sir. longus* and 

brevis 

{ B. coli communis'- ) 

Sir. longus* J- All in large numbers, about half that in 

Sir. brevis 1 milk 


• OnranUnis irhicli could liave ouly come from the milk. 


It can be seen that both B. coli and streptococci have eonie through 
in large numbers. The next dav. Dr. Campbell earned out a gastric analysis 



Fig. 403. — Cliart showing tlie result of gastric 
analysis in author’s experiment. 


on me by the fraetional gruel test meal. 
I\Iy secretory curve, as shown in Fig. 463. 
exhibits a considerable concentration of 
HCl, being on the border-hue between 
J. R. Bell’s classes of average normal 
and high normal. 

It is impossible, then, to avoid the 
conclusion that streptococci of varying 
degrees of virulence pass through the 
gastric barrier and enter the intestines 
in a living condition, in most individuals 
only under exceptional circumstances, in 
many at all times. 


THE EVIDENCE THAT BACTERIA ARE ABSORBED BY 
THE NORMAL ALIMENTARY TRACT. 

The Question of Absorption of Insoluble Particles. — Having shown 
that, under conditions which cannot be regarded as exceptional, pathogenic 
bacteria may reach the intestines in considerable numbers, it becomes impera- 
tive to determine what are the defences of the intestinal canal against 
infection, and under what conditions these defences fail. The first question 
that requires a definite answer is, “ Can minute particles of the size of bacteria 
transverse the intact mucous membrane of the alimentary canal, entirely ajiart 
from any question of pathogenicity ? ” That such particles are carried 
through the intact epithelium of the respiratory passages is a commonplace. 

In 1853, Lister^^ investigated the flow of the lacteal fluid in the mesentery 
of the mouse. He fed animals on bread and milk mixed with indigo, but vas 
unable to detect any indigo gramdes in the lacteal fluid. Spencer,^ on the 
other hand, states that carmine which has been mixed with the food of an 
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animal passes out throuch the intact wall of the intestines, but ffives nn proof 
of his statement. Tlie nencral consensus of oiiinion npholcis Lister's view.^' 
Unaware of these observations at tiic tinie. I eoninicnecd two years a<:c) 
a series of feeding experiments, using earniinc intimately inixcd with the lood. 
Carmine appeared best to fit all requirements. It is entirely imioeuotis; bclore 
starting the experiments. I swallowed 30 gr. a day for a week, and found that 
it was passed unchanged and ]u-oduecd no ))ereeplible effect. It is insoluble 
in. and unehanged bv. the body fluids, and- almost as important is not 
altered by the chemicals used in fixing and embedding tissues hu- section. 
In size, the earmine particles closely resemble bacteria. Carmine is taken u)) 
by the same channels as. and in similar amounts to. bacteria. If a mixture of 
carmine and tubercle bacilli is injected into museidar or subcutaneous tissues, 
the granules and the bacilli arc ])ickcd u]i indiscriminately by the same phago- 
crtic cells and carried to the same destination. Again, in searching for 
minute quantities, it is necessary to examine serial sections of the tissues 
under a high power, and. for satisfactory work, these must be stained with 
hsematoxylin. In such a section even single particles of earmine can be ])iekcd 
out, while considerable accumulations of indigo or indian ink may be missed. 


Finally, eanuine cannot possibly bo confused with the gramdes of extraneous 
or natural pigment which may be found in the body, especially — as shown 
by Keith®^— in the alimentary canal. 

In the first experiment, a batch of 12 mice was fed on brcad-and-milk 
mixed with carmine. They ate this readily, so that after a few days the food, 
the straw, the cage, and the noses and tails of the mice were scarlet, while the 
freces were at all times a bright red. ^Yhen a mouse was killed, the scarlet 
colour of the carmine showed through the transparent wall of the alimentary 
canal. Mice were killed after feeding for .‘5 weeks, 8 weeks. .3 months. -I 
months, T months, and a year. A careful inspection was made of all the 
viscera, and pieces of the stomach, small intestine, ciccuni. liver, s])lccn. 


pancreas, gall-bladder, kidneys, and mesenteric lymph glands were embedded. 
Serial sections were cut, and every tenth section was placed on a slide, so that 
"hen, as was usually the case, 15 sections were examined, this reprcscntcfl 
a tliickness of 150 sections, or about I J mm. of tissue. The thyroid gland 
and lungs were examined in some cases, .\ltogethcr some 1 100 sections were 
searched in this way under the high power. I was unable in a single instance 
to find any evidence whatsoever that carmine granules had been taken up by 
t le alimentary canal and had entered the tissues of the animal. 

A second series of mice u'as started in which, in addition to the carmine. 
''ei\ finely powdered glass was added to the food. Two mice of this scries 
"eie killed at the end of .3 weeks and 5 months respectively, with exactly the 
same results. Xo carmine had been taken up from the alimentary canal, in 
pi e o the enormous quantity that had passed through it. These exjreri- 
nen s n ere, unfortunately, brought to a conclusion owing to the death of the 
charge of the animals went on his holiday, 
and . experiments with cats were conducted on similar lines, dleat 

hitinint^Tm^'^ together through a mincing machine, so that they were 

ficees mixture without hesitation, and the 

le inghtly coloured. One cat was fed on this diet only, two were 
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fed oil carmine ivitli a diet deficient in vitamins, one vas fed on carmine and 
powdered glass, and the fifth was given gr- of atropine three times a day 
in milk, with the object of diminishing secretion, and of iiroducing a certain 
degree of stasis in the alimentarv tract. Tliese exjieriments are described in 
the Appendix. The results were exactly the same as in the case of the mice. 
The cats were killed after six weeks, and sections examined of each portion of 
the alimentarj'^ canal, of the li^•er, spleen, pancreas, gall-bladder, lymphatics, 
lungs, and the bone-marrow, but in no instance was there any evidence of 
carmine haidng been taken up. 

I next set out to determine whether carmine could under any circum- 
stances be taken up from the healthy alimentary canal. Apart from the 

powdered-glass experiments, I 
made no intentional investiga 
tions on the effect of injury, 
for it is obvious that, where 
there is gross damage, foreign 
matter can enter the blood- and 
the lympli-stream, and the fact 
needs no special proof. 

My main object was to 
ascertain the effect of stasis on 
the absorption of carmine. For 
this purpose, various portions 
of the alimentary canal were 
isolated by proximal and distal 
ligatures, and carmine was in- 
jected into the isolated loop. 
The continuitj’’ of the alimen- 
tary canal was restored by join- 
ing the portion above and below 
the isolated loop, either by 
a latei-al anastomosis without 
division of the gut, or bj" an 
end-to-end suture {Fig. 464). 
As a small point in technique I 
may mention that end-to-end 
suture in these small viscera is 
quite easj^ if performed over a stick of macaroni. If the maearoni is not 
boiled, but sterilized in alcohol, it completely dissolves in six hours and leaves 
a perfect junction. By these means, a condition of localized artificial stasis 
is produced, lasting as long as the animal is kept alive. I found that if a 
sufficiently long loop is isolated, if great care is taken not to injure the blood- 
supply, if the contents of the looji are first emptied, and only a small amount 
of material is injected so as not to distend the gut, and if the animal is killed 
within three days, the closed loop remains absolutely normal in appearance, 
both to the naked eye and on section ; there ai’c no signs of toxic absorption, 
and the animal does not appear to suffer. This experience is entirely in accord 
with Wilkie’s experiments on the closed intestinal loop.^® 



Fig. 4C4. — ^To show method of isolating a loop of 
intestine from alimentary canal, with its blootl-supply 
and I^nnphotic drainage intact. The loop has been 
filled with carmine suspension. 
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The effect upon absorption of eariniiu* jiarticlcs of a condition of stasis 
— lastins in the lon>iest instance four days, but usually lorty-cicht liours was 
studied in the case of the stoniacln duodenum, small intestine, apjiendix. larpe 
intestine, and gall-bladder. In the ease of the small intestine and gall-bladder, 
the results were entirely negative. No evidence of absor])tion of earmiiu; 
could be found in the wall of the viscus itself, in the adjacent lymphatics, 
or in the liver, spleen, and blood. In the stomach some carmine was found 
in large cells lying in the submucous lymph nodules at the pyloric- end. lu 
the appendix, while no eariuinc was found in the wall, indirect but ecjually 
good evidence of absorjition was provided I)y finding cjiic carniinc-loaded cell 
in the ileoc.-ccal gland in one experiment, and three such cells in another, 
representing in one ease about ‘JaO cells in the whole gland, in the other about 



Fic. iCo . — ^From sinnll intestine of fro!- (oil immersion). Cnrminc partieles 
can be wen free in lumen of intestine, nml niso in tlie sub.-,t<>ncc of tevo phnfTocrtic 
colli lying at the baise of tlie epithelial layer. 


oOO cells. In the case of the colon, jihagocytic cells loaded witJi carmine 
"ere found in the rvalls of the h'mph cliannels in the mesentery. 

1 n further experiments witli the preparation of colloidal silver used 

} o ton® and Timbrell Fisher^® in their work on absorption from the perito- 
euni and from the knee-joint, but could not obtain any e\-idence, naked-eye 
mmro^opic, that the silver had been taken up from the ileocaecal angle, 
carmi Keith’s suggestion I next investigated the absorjrtion of 

brat of^cluded loops in the alimentary canal of the frog. Si.v deeere- 

t\TO '^lio middle portion of the intestine was isolated by 

aninmfe'^ occluded loop filled with carmine suspension. The 

"ere killed after twenty four hoars. In the case of one frog I found 
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conclusive evidence that carmine had been taken through tlie epitliclium of 
the alimentaiy canal, by the agency of the vandering cells. Fig. 465 shows a 
portion of the alimentarj’^ canal of this frog under the oil immersion. Two 
cells loaded with carmine particles can be seen l 3 'ing at tlie base of the 
epithelial lajmr, and abutting on a large Rmph channel. 

There appears to be a gradual evolution of a defence mechanism on the 
part of the alimentarj’’ canal towards foreign jrarticles as we ascend the scale 
of the animal kingdom. Unicellular animals, like the amoeba, “ prove all 
things, and hold fast that which is good In hydra, the cells lining the 
digestive sac emit pseudopodia, and engulf solid particles. Professor Evans 
tells me that insoluble partieles of food material are commonlj^ found inside 
the digestive cells of the marine molluscan group. In tlie sponges, amoeboid 



Fir.. 4»j0. — Liver of fro^? (oil immersion). Ti'o cells in the wall of a ))lootl- 
space contain grannies both of carmine and of n brown pigment. A siniilar cell 
packed with brown pigment is seen at tho lower edge of the field. 


cells wander into the gastral cavity-, and return again into the organism. 
carr\’ing solid particles. In the case of tlie frog, we ]ia\'e seen that under 
exceptional circumstances carmine particles maj' be taken up bj' tlic wandering 
cells from the lumen of the gut, and carried into the bod}'. That tliis taking 
up of foreign particles is not entirelj' exceptional in the frog is sho^^'n b_v an 
examination of the liver {Fig. 466). The wandering cells, after taking uji 
carmine from the lumen of the intestine, deposit it in cells lining the blood 
spaces of the liver, and these cells contain, as well as carmine, large quantities 
of brown and black granules which have jiresumabl}' gained entrance from 
time to time through the walls of the alimentaiy canal. Pickol’’^ has sliou n 
that these granules contain no iron. In the mammals, foreign particles in 
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the food are cntirelv cNcluclccl under normal conditions., but wlicn » 
of stasis occurs they'may be taken up, the agency being probably exactly the 
same as in the lower orders— wandering aina.-bocylcs which come betnetn 
the epithelial cells, especially in the lymphoid areas of the alimentary tube, 
and. after engulfing the foreign particles, take them by lympliatie channels 

to the nearest gland. . , • . n- 

These wandering cells are known to .show a certain chemical intelligence 

in their dietary. In searcliing for some inert and recognizable jiarticlcs 
which yet would attract them. I tried filling an occluded loop in tlie cat witli 
an emulsion of tubercle bacilli kilted with formalin, and tlicn examined 
sections of the intestine and the glands stained by the Zichl-Ncciscn method. 
The result was negative, but two things must be remembered : (1) Tliat the 
formalin niav have rendered the organisms \m]ialatablc to the phagocN tes . 
and (2) That dead bacilli arc ])robably destroyed immediately by the cells that 
have engulfed them. This experiment, then, may be set aside. 

The Absorption of Bacteria.— Finally I used living bacteria. Ibeino- 
hdic streptococci were chosen, because of the ease with which they can be 
recognized in culture. In 
two experiments, a long 
ileocjecal loop was ex- 
cluded, and an emulsion 
of the cocci injected into 
it. The animals were 
killed five hours later. 

On opening the abdomen 
the appearance was most 
striking. In one case the 
occluded gut was ] 5 er- 
feetly normal in ajjpear- 
ance, in the second the 
only abnormality -was 
that the appendix and the 
lymphoid follicles were 
pmk in colour {Fig. 467), suggesting that they were the site of an acti\'e 
process. The peritoneal surface was smooth, the canal not distended, and 
no lesion, microscopic or macroscopic, could be detected in the gut wall. But 
in both, the nearest group of lymph glands showed bright scarlet patches of 
subperitoneal haemorrliage. Cultures were taken from the heart blood, the 
t rovacic duct, the main collecting lymphatic channels, and the mesentei-ic 
g ands. Lr the second annual, all cultures were negative ; in the first, while 
) ood and gland tissue were sterile, both the thoracic duct and the collecting 
c net furnished a luemolytic streptococcus and no other organism. I interpret 
lese re^ts as showing that lir-ing streptococci had passed the intact lining 
“iientary canal, and had entered the lymph glands, where they had 

hwniorSlj^''f 'r1'''r causing the subperitorreal 

imscathe^t/ ^ themselves been kiUed. In one case, some had passed 

condit on inX" '?V barriers, and arrir-ed in a living 

concution rn the eollecturg vessels and the thoracic duct. 



Fio. 4C7.'- The ilcocrcenl rr^ton m E;vi>crin'ent 2S {^ce 
Tabh IV.) Xote nonml appearnnee of intc.stino, m contrast 
to the hremorrliagic patches in the lymph glands. 
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In two further experiments, streptococci were injected into the lumen 
of tlie jejunum in one case, the duodenum in the otiier, no ligature being 
applied. The first animal was killed after five hours, and cultures from the 
thoracic duct and the glands pro\’ed sterile, but the same patches of hemor- 
rhage were found in the first group of glands. In the second animal, killed 
after three and a half hours, strejjtococci were grown from the ileal, colonic, 
and ileocecal groups of glands, but onlj’^ in the latter in considerable quanti- 
ties. These were not proved to be hemoljdic. In the ileocecal gland stained 
by Gram’s method, some bacteria were found in the Ij’^mph spaces, but no cocci. 
These bacteria had come from the alimentaiy canal. 

In spite of a general belief to the contraiy, the evidence that bacteria maj- 
be absorbed from the intact alimentary canal appears to me incontestable. 

Tubercle bacilli are constantly found in the mesenteric glands of children, 
though there is no history of a preceding enteritis, and though close inspection 
fails to reveal evidence of a recent or healed lesion anywhere in the intestinal 
mucous membrane. Sir Armand Ruffer,^- and later Nicholls,^® have demon- 
strated the constant presence of bacilli in the mesenteric glands of healthy 
rabbits. Desoubiy and Porcher^^ showed that, during the digestion of fats, 
many bacteria of all sorts are found in the blood and the chjde. Nicolas 
and Dercas^® fed dogs on fatt}' soup mixed with tubercle bacilli, and killed 
them three hours later : the chyle fi-om the thoracic duct was injected into 
guinea-pigs, and tubercle bacilli were recovered. These experiments have 
been repeated on many different animals by Ravenel,'*® von Behring and 
Roemer, Bisanti and Panisset, Ficker, Obei’warth and Rabinowitch,'*^ and 
bacilli have been obtained in many instances from the blood as well as the 
chyle, the frequency with which they were found being greater in young 
animals. IMoody and Irons,^® feeding dogs on B. pyocyaneus and B. prodigi- 
osus, were unable to reco\'er the organism from the tissues ; but when these two 
bacilli were injected directlj’’ into the duodenum, the}'' were recovered from the 
thoracic duct in certain cases after one or two hours. Calmette, by killing 
guinea-pigs, goats, and cattle at different periods after an infected meal, found 
bacilli in the central lacteal of the villi, lying in the substance of leucocytes. 

(It must be mentioned that the absorption of bacteria from the alimentary 
canal has been denied by AAhlliamson and Brown, working at the Mayo Clinic.) 


THE PATH TAKEN BY BACTERIA AFTER ABSORPTION. 

It is not unreasonable to suggest, then, that small numbers of bacteria 
are continually being taken up from the alimentary canal, chiefly at the 
aggregations of tymphoid tissue, and by the agency of the wandering cells. 
The majority are either destro}^ed at once or at the nearest lymph gland. 
This continual destruction of bacteria in the lymphoid tissues probably plays, 
as urged by Digb)',^“ an imjjortant role in the normal defensis'c mechanism 
of the body. Herring and MacNaughton state that “ the Ij'mph gland is an 
extremely efficient filter, and only allows solid particles to pass through it 
when they arrism in too great numbers at a time ”. Some bacteria, however, 
do pass this filter unscathed, and escape into the thoracic duct, whence the} 
are carried into the general circulation. Especially docs this occur after a 
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fat meal, not because a greater nuiuber of l)acleria arc taken up. but because 
so many fat-laden pliagocytcs are thronging tlic lynipbatie glands that 
occasional cells slip through these custoni-houscs of the alimentary canal 
carrying more sinister luggage. Under conditions of stasis or of injury in 
the alimentary canal, the number reaching the general (•ireulation is greatly 
increased. These alimentary bactcri:einias have rcecivcd unconscious recog- 
nition for a long time. Poidtry breeders starve their birds twenty-four hours 
before killing them for market, because they find the meat docs not decompose 
so readily. Laboratories only bleed their immunized animals after a fast, to 
ensure a sterile scrum. Ford^ obtained organisms of different kinds from 
60 per cent of cultures made under the most stringent conditions from the 
livers and kidneys of healthy dogs. eats, rabbits, anti guinea-pigs. 

A series of further investigations into the fate of foreign ])arlieles after 
they have left the alimentary canal was carried out. carmine again being used 
as the indicator. 

Absorption of Particles from the Peritoneum. — If one jiart of the 
intestinal canal is so acutely affected that the whole thickness of its wall 
becomes destroyed, organisms will cseajie into, and be distributed by. the 
peritoneum. The absorption of small particles from the peritoneum has been 
fully investigated by Curnow^i in 1S70, by Durham^- in 1S97. and by Holton® 
in 1921 — ^the last two both giving full reference to the literature. A series of 
my own e.xperiments on cats has entirely confirmed their findings — namely, 
that sueh particles arc taken up almost c.xelusivcly by the great omentum 
and by the hTirphatics of the diaphragm, whence they arc carried to the glands 
in the anterior mediastinum. It is very striking, after filling the whole abdo- 
minal cavity with carmine suspension, to find ten days later that the cavity 
is clear of the dye, save for the vivid scarlet curtain of the omci^tum and the 
staining of the diaphragm, while, on opening the thorax, the anterior 
mediastinal glands, normally inconspieiioiis, stand out like deep-red cherries. 
To the naked eye the walls of the viscera and the mesenteric glands contain 
no carmine, but microscopic sections show that it has been taken up bv large 
cells in the peritoneum and the glands to a small extent. In no part of the 
alimentary canal, however, is any evidence to be found that the cells penetrate 
much beyond the peritoneal coat, and I believe it is quite e.xceptional for 
infection to be carried from one abdominal organ to another by this means. 
In no part of the intestinal canal was carmine found in the deeper muscular, 
submucous, or mucous coats, however heavily loaded the peritoneum might 
^e. IMiere the amount of carmine put into the peritoneum is small, it is all 
mcaicerated by the omentum and mediastinal glands. Where a large amount 
IS used, earmine-laden cells get into the general circulation by the thoracic 
anc right lymphatic ducts, and are found in the spleen and to a lesser decree 
in Kupffer’s cells of the liver. 


Absorption of Particles by the Portal Stream.— Where the infection 
-irr^T cause local destruction of the mucous membrane, the infecting 

tviulni'i’f f^arried by the portal blood-stream, as occurs in the case of the 
moderate dysenteries. Carmine entering the portal blood in 

. into a portal radicle, carmimferous cells will be found grouped 

VOL. XU.— so. ^s. 
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round the periphery of the hepatic lobules, but some have slipped through, 
and can be detected in the spleen and lungs. Where a still larger amount 
is injected, so as to interfere rvith the circulation of the liver, a considerable 
proportion will pass through and be distributed by the general circulation, 
being found chiefly in the spleen, but also in the stomach, intestine, gall- 
bladder, and kidnej’-s. 

Absorption and Carriage of Particles by tbe Lymph-stream. — 

The path with which we are chiefly concerned is that taken by those 
bacteria which cause no local lesion, but which find their way through the 
intact wall of the alimentaiy canal and enter the l}miphatic cliannels. We 
have seen that thej'' are carried to the lymph glands for destruction, but that 
the}"^ maj'’ pass beyond. An infection by the lymphatic route may be imitated 



Fir,. 4G8.— Section of duodenum of cat {oil immersion). Carmine Imd been 
injected into glands at base of mesentery two days previously. A cell containing 
carmine granule.? can be seen lying in a capillary between two tubules. 


by injecting carmine directly into the lacteals and the main collecting group of 
mesenteric glands in the cat. An injection of moderate size is entirely taken 
up in the gland, and fixed locally ; but a large injection is, in part, carried 
away by cells into the collecting vessels, from them to the thoracic duct, and 
so to the general circulation. The point on which I wish to lay the greatest 
stress is, that no evidence can be obtained of direct local carriage of carmine 
by the lymphatics from one organ to another. Cells, once thej’^ have taken 
up a load, only follow a centripetal path towards the thoi'acic duct ; thc\ 
never rvander along the collateral lymphatics in a reverse direction to tJie 
normal flow. After a massive injection into the collecting glands, carmine 
can be detected in the coats of the stomach, duodenum, small and large 
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intestine, appendix, and gall-bladder, but none of this has been earned (here 
by h-mphatic channels. It lies in the bodies of cells, and these have arrived 
bv tile blood-stream. To check this, I injected carmine into the jiignlnr vein of 
three cats, and discovered that the granules, distributed by the blood-slrcnm. 
were found in the same situations and in the same relative jirojiortions as the 
carmine-bearing cells which had, in other experiments, started their career in 
the mesenteric glands. The carmine is caught up almost entirely in the 
mucous coats, very little in the jicritoncal. hardly at all in the muscular coats. 
Fig. 4GS is a section from one of these c.xpcrinients. and illustrates how carmine 
particles, and therefore bacteria, may reach the different organs of the aliment- 
ary tract from a source in one such organ, coming by way of the thoracic duct 
and the blood-stream. 



Tig. 409.— Section of pancreas of cat. Carmine suspension Imd been injected 
into the peritoneum. Cells carrjinc carmine granules Imve found tlieir wav nlonir 
the septa between the pancreatic lobules. 


To tills generalization there is one exception, the case of the pancreas. 
The pancreas is slung in the mesenterj^ of tlie stomach and duodenum ; it 
has no proper capsule, no hilum where its vessels leave and enter, but appears 
interpolated in the paths of the Ijunphatics from the upper alimentary organs 
on tlieir way to the main collecting channels. In the pancreas alone do we 
md eindence of direct infection from tlie lymphatics. That the cells come 
ng t ie Ij-mphatics is shown by a section where the actual process of 

hSetionri '"n ll^phatic origin of pancreatic 

demonstrated in the human being bv Denver 
infec°io.i pancreatitis is the commonest of the group of alimentary 

under discussion among wild mammals in eaptivitv. By the 
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kindness of Dr. Lucas, the Patliologist, I ha^-e examined two specimens of 
acute hsemorrhagic pancreatitis from cercopitheque monkeys which died in 
the Zoological Gardens last year. The primary lesion in each case was an 
enteritis, to which captive animals are especially liable. 

I may summarize by saying that on each of the routes by which infection 
from the alimentar}" canal may be carried, the peritoneum, the portal blood- 
stream, and the Ijmiph-stream, there is interpolated a defence mechanism 
whereby bacteria are taken up and destroyed. In the case of the peritoneum, 
this defence mechanism consists of the great omentum and the mediastinal 
lymph glands ; in the portal blood-stream, it is the phagocytic cells of the 
liver ; in the lymph-stream, the mesenteric glands. Where these mechanisms 
are overpowered by a mass infection, the organism or particles are in each 
case distributed bj^ the general circulation. In the case of the lymphatics, 
the defence mechanism may also be partl}'^ outwitted, even in the absence 
of a massi^'e infection, by the crowd of cells which pass along its channels 
during digestion. 

CONCLUSIONS. 

I have endeavoured to advance proof of the following statements : — 

Pathogenic bacteria may reach the intestine in a living condition in man, 
under circumstances b}^ no means exceptional. 

Such bacteria may be carried through the intact wall of the alimentary 
canal and may enter the l3TOph-sti-eam, and of these a certain proportion 
will reach the general circulation. 

In conditions of stasis in, or of injuiy to, the alimentary canal, the 
number of bacteria reaching the blood-stream maj’^ be considerablj'^ increased. 
And bacteria, alimentaiy in origin, maj' be carried again bj' the blood-stream 
to all portions of the alimentaiy tract, and are speciallv liable to lodge in the 
mucous coats of these organs. 

I should like now to examine the application of these experimental find- 
ings concerning the factors governing alimentaiy infections to the group of 
diseases we are discussing. 

There are two circumstances which immediately jiresent themselves as 
distinguishing the life of man under primitive from that under what we arc 
accustomed to call civilized conditions. One is the question of dietary, the 
other the factor of the rush and stress of modern life. 

The Possible Influence of the Modern Dietary upon the Question of 
Alimentary Infection.— Our average diet to-daj' differs in two main rcsjiects 
from that of our immediate predecessors, and still more from that of ancient 
and primitive peoples. One is the high degree of jireparation to which our 
cereals are subjected, the other the smaller and still lessening amount of 
indigestible material, chieflj^ cellulose, which we consume. 

The refining processes to which the cereals consumed bj' the Western 
nations are subjected rob them to a great extent of the important accessory 
food factors. The effects of such a dietary on the alimentarj^ canal have 
been investigated bj" Colonel iMeCarrison®® in his well-known experiments upon 
guinea-pigs, pigeons, and monkeys. Thej'^ are, in the main, a loss of pro])ulsi\'c 
power, the muscular coats being tliinned, atrophied, olten transparent ; a 
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profound atropliy of the lymplioid {iss\»cs in the bowel wall : and iniilliide 
lesions of the mucosa. TJnis a deneicncy in accessory food factors, alone, will 
produce the two conditions which favour the entrance of bacteria— stasis mul 
injury — and will damage the mechanism of defence— the lymphoid .system. 

The absence of indigestible elements in modern foodstuffs removes that 
insoluble bulk which is "the normal stimulant to peristalsis and the factor 
which ensures tiiat regular evacuation on the imrt of the lower colon which 
is perhaps its chief duty. Ilurst.^’ in his book on Coustipatimi ourl Allied 
Intestinal Disorders, states that “ fragments of vegetable food, consisting of 
indigestible cellulose, together with the starch and protein which have escaped 
digestion owing to their covering of cellulose, arc tlic most important of the 
articles of diet which mechanically stimulate tlic intestinal movements ' . 
And later, “ in civilized countries the small quantity of indigestible cclhdosc 
which is present in the food is generally softened to sucli an c.vtent by cooking, 
that it loses much of its value as a mechanical stimulant of intestinal activity.’ 

England is a highly industrialized island, unable to jiroducc more than a 
small proportion of the cereals necessary to feed her inhabitants, and largely 
depending on imported, and therefore lugldy-eonecntratcd, foodstuffs, lienee 
constipation is an affliction particularly prevalent among onr inhabitants, wliilc 
lesser degrees of alimentary stasis are probably commoner still. It has been 
shown that forty-eight hours’ experimental stasis will cause the colon of the 
cat to take up innocuous carmine particles. It seems at any rate probable 
that the effect upon the absorption of bacteria will be still greater. Such 
delay will not only favour the multiplication of organisms, but will also 
conceivably increase that passage through the intestinal walls which ])robably 
occurs to some extent under absolutely normal conditions. 

The Influence of Modern Social Conditions, — The effect of the stress 
of modern life is more ditTicult to analyse, but I am inclined to attribute a 
more important place in the pathogenesis of alimentary infections to this 
factor than to that of diet. Professor Lowes Dickinson’s hypothetical China- 
man says of our Western cirdlization, “ You have liberated forces you cannot 
control ; you are caught yourselves in your own levers and cogs. You dcjiend 
on variations of supjdy and demand which you can neither determine nor 
anticipate. The failui-e of a harvest, the modification of a tariff in some 
remote country, dislocates the industry of millions, thousands of miles away ”, 
The sense of security which comes with possession is denied to all excejit the 
fortunate few. Education, ssithout the opportunity to apply the power which 
it confers in tlie fulfilment of the creative impulse, leads to a sense of caged 
am ition. A large proportion of the population are to-day working liarder 
lan ever before, dissatisfied with the present, dreading the innnediate future, 
the possible part played by this continued mental strain, and by the 
exiaustion which is its logical sequence, in tlie etiologv of the alimentarv 
mections, may be considered under three lieadings : (i) The effect on the 
leciiaincal and motor functions of the alimentary tract ; (2) The effect on 

secre or\ functions ; and (3) The diminished resistance to infection of the 
uocu as a whole. 


in Blundell Bankart55 appeared three j-ears a<^o 

''^i>eh he applied Sherrington’s experimental woi’k on postural tone S 
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animals to the problem of the pathology and treatment of the static deformi- 
ties of orthopedics. Especially valuable is his exposition of the dependence 
of the reflex mechanism, probablj'^ sympathetic, by which this tone is regulated, 
ujoon impulses coming from the higher centres, especially from the cerebral 
cortex. As Bankart sa3^s, “ the upright figure and the bent figure reflect two 
very different types of mind. The difference between the attitude of a street 
loafer and of a trained soldier is not merelj'^ physical, it is far more mental ”. 
And again, “ mental fatigue and inertia leads to deficient postural actlvit}^ 
even though the muscles are well developed and voluntary muscular power 
is unimi^aired ”. The writer is concerned with the orthopaedics of the 
locomotor apjjaratus, but his conclusions applj^ with equal force to the ortho- 
23 £Edics of the alimentaiy canal. Much contror^ersj^ has centred around the 
l^art jDlajmd in abdominal disease b3'^ the abnormal degree of fixit3^ or mobility 
of different portions of the alimentary canal consequent on rmriations, be 
they congenital or acquired, in their peritoneal attachments. But it is 
undeniable that X-ra3'^ examinations in normal individuals, and laparotomies 
irerformed for other conditions, reveal these so-called abnormalities in a large 
number of ireople who have suffered from none of the s 3 "mj 5 toms which are 
said to follow in their train. We are forced to the conclusion that the irosition 
of the viscera detrends less on jreritoneal ligaments or fascial sheaths than 
ujDon their retention on the retro-abdominal shelf by the sustained support 
of the muscles of the abdominal wall, and especiallv of the obliques. This 
sustained supioort depends not on voluntary contraction, but on the continued 
action of the postural reflex. When this support is lost, the mobile ascending 
colon and the jrortions of the canal which are fixed b3’^ accessor3' peritoneal 
bands do probabl3’’ suffer in function sooner than those which follow the 
standard anatomical descriptions. In the jjresence of a health3^ abdominal 
wall, however, these \'ariations from the avei’age are innocuous, rr-hile, where 
this support is lacking, the most orthodox alimentar3' canal will in time 
show signs of giving trouble. This support depends to a great extent upon 
the condition of the cerebral centres. 

The influence of the cerebral centres upon the musculature of the -I'isccra 
themselves is no less imjiortant than that upon the tone of the abdominal wall. 
Cannon, working with animals, and BarcIaA',®® in the case of the human 
stomach, have demonstrated that fear and unpleasant emotions are able to 
cause a cessation of movements, and, in the case of the stomach, a decrease 
in tone. It is quite possible that the prolongation of such a mental state 
or^er lengthy periods would bring about a condition of deficient propulsion 
in the alimentar3" canal, and a state of dcla3" or stasis in its contents. I am 
unaware of an3’^ jirolonged series of observations on the position and move- 
ments of the viscera in the same individual under different mental conditions, 
but such work would be of great value. Two 3mars ago, while Resident 
Surgical Officer, I investigated the effect of a week of fatigue on the tone of 
the stomach in the case of a surgical team of seven members, including 
m3'self. The stomach of all the members was radiographed fasting at the 
same hour and under identical conditions on the first and last da3’s of a ver3 
strenuous week of dut3\ For the week, the average sleep of indi\-iduals nas 
between three and four hours jDer night. The mean position of the p3'loric 
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valve was plotted on both days, and to my surprise was found to be slightly 
higher at the end of tiic week tlian at the i)e"innin£i. But it is probable that 
mental depression lias a more ]irofound effeet ipioii \iseeral tone flian liodily 
fatisnie, and in this ease the prevalent mood at the last examination was one 
of elation, owinrr to the end of an interesting week, and llie imminenei; of 
breakfast after a niplit spent in tlic operating tliealre. 

The reeognition of the inllncnce of mental states upon seerction in tlie 
alimentary canal dates from Pawlow's observations upon jisyeliie seerction in 
the stomacii. Itcfcrcnce lias already been marie to the work ol Bennett and 
Venables® on the effects of temporary mental stress niion gastric secretion. 
Less is known concerning the control of the activity of the other digestive 
organs, but that the co-ordination between one and the other is not merely an 
automatic chemical one is proi'cd by the free jianercatie secretion which is 
found in many cases of complete achlorhydria. Again, a scries of observa- 
tions in the same subject, eondueted over a long jicriod and niidcr different 
mental conditions, would be of the greatest value. But the evidcnec. such as 
it is, suggests that unpleasant emotions tend to the inhibition of digestive 
ferments, and therefore to a decrease in the baetcrieidal substanecs. and an 


increase in the supply of undigested foodstuffs to act as culture media. 

The effect of mental fatigue and depression upon the resistance to 
bacterial infection is in any case diHieult of proof. Such conditions cannot be 
reproduced in animals, and in man so many sources of error have to be 
eliminated. Clinical evidence appears to suggest that men doing strenuous 
intellectual work over long periods sueeumb more readily than their fellows 
to microbic invasion, while the course of an established infection apjrcars to 
be modified favourably or adversely by the mental outlook of tlie patient. 

The Alimentary Sub-infections. — There is thus some supjrort for the 
belief that the conditions, both of diet and of social regime, under which men 
exist in the western nations, have a tendenev to decrease the defensive 


mechanisms of the body against the entry of pathogenic bacteria into the 
alimentary tract, to favour the entry of these organisms from the alimentary 
tract into the general circulation, and to decrease the natural immunity which 
should hinder their power to produce destructive lesions in the tissues. 

Every medical man must be familiar with a gioup of cases to which I 
shall refer as the ‘ alimentary pseudo-infections % or (begging the pathology, 
and borrowing Adami’s phraseology) the ‘ alimentary sub-infections '. in 
•mese patients the clinical picture of gall-stones, of appendicitis, of gastric or 
t uodenal ulcer, is mimickecl with such accuracy that the absence of an organic 
esion can often only be verified by operation. They have certain points in 
common. There is some underlying worry — a husband out of work, an 
un iapp\ home, perhaps the fear of dismissal. There is loss of tone in the 
a c onniial wall, a concavity in the epigastrium, and a sagging forward below 
le umbilicus. Their gastric analysis shows ln-]5osecretion.^" The barium 
^'^^“■/‘limentarv tract rer-eals a general laxity and low position of the 
rnore marked in one portion than another, and a delav in 
passage of contents. Constipation is often obstinate and Jiabitual. 
atinn T ’"■hich I have tried to define, we have the combin- 

factors which allows the entrance of bacteria into the alimentarv 
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tract and increases their absorption. The cause of the syndrome I believe 
to be partly mental and partly dietetic, and a course of treatment based on this 
hypothesis will relieve the symptoms in all except late cases. But I believe 
that these ‘pseudo-infections’ are really time infections of a minor decree. 
The pain in the appendix and gall-bladder, the dyspepsia, and haimatcmesis 
are due to a greatl}" increased entr}^ of bacteria from an alimentary tract whoso 
function is deranged, and their carriage as infectii-e emboli to the mucous 
membrane of the different organs, just as we have seen carmine to be carried 
from the mesenteric l3Tnph glands of the cat. Even the teeth, which are so 
often condemned and executed after scant trial because of their imfortunatelv 
accessible position, may in many instances of alimentary infections be the 
victims and not the criminals. In the majority of cases these emboli produce 
at their place of lodgement transitorj' infections only, Avhich are completely 
effaced bj'' the reparative powers of the tissues where thej^ lodge. Where their 
virulenee or number is greater, or the local conditions more favourable, thej' 
cause those destructi\m and chronic infections which fall into the category of 
surgical diseases. 

If there is an}' truth in the views adi'anced, it follows that no surgeiy of 
the alimentary tract can afford to neglect the general question of alimentary 
infection ; otherwise even the best planned and most skilfully executed 
surgical treatment of the local condition cannot promise permanent cure. 
The search for a satisfactory treatment of gastric ulcer has led to the evolve- 
ment of one operation after another, each appearing for the time to hold out 
the promise of cure, until after some years the same tale of recurrences and 
reinfections commences to be heard. Judd®® states that the number of 
unsatisfactory results is much the same after local excision as after gastro- 
enterostomy — about 30 per cent in each case.®® Partial gastrectomy has not 
}’et been practised long enough to allow a similar comparison to be made ; 
but if bacteria are still being deposited in the mucous membrane, it is difficult 
to ensure that they shall not repeat their former destruction. 

In looking for a source of infection, I would plead for a consideration 
of the alimentaiy canal as a whole, its physiology and mechanics, rather than 
a hasty incrimination of a local lesion which, while often to blame, is in some 
instances collateral rather than primarj'. There is an age-long battle of the 
ileocascal bridge, commencing in every individual in the first hours of life, 
when his sterile alimentaiy canal first becomes invaded'by bacteria. In tiiis 
battle the appendix is one of a group of l}unphoid collections engaged in a 
similar task of fighting infection, but is more liable than the others to succumb 
because of the ease with which a severe process may occlude its lumen or 
jeopardize its blood-siqiply. The appendix becomes tender in the early stages 
of many intestinal infections, in the first few days of tyjihoid lever, in many 
cases of influenza, often after a cold in people who have lost their tonsils. 
Very often indeed its protective powers have been damaged, and it remains a 
menace rather than a safeguard ; but an appendix whicli is merely reddened 
and turgid is often making a powerful fight. While it is not suggested that 
the removal of an appendix which might have been spared is in itself harmful, 
it may happen that a deranged condition of the whole alimentary ajiparatus, 
the condition in the ajiiicndix being but one symptom, passes unnoticed. 
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Aclami“ describes tlic Iiealtliy body as jioteiitially. but not aettially. 
sterile. If this is so. asc])sis. pcrhajis in abdominal siirfiery more than any 
other, depends not only on the jircvent ion of operative contamination, but 
on the determination that the bacteria when they come by the blood-stream, 
as come they wilt, .shall meet with the hostility of tissues nndamaced by roiicli 
handling or prolonged cxjiosnre. 


APPENDIX. 

INVESTIGATIONS ON DUODENAL CONTENTS IN NOHMAL STUDENTS. 

M.iTERi.u.s. — (1) Duodenal tube of Isinlioni lype : (2) Hack of labelled test- 
tubes : (a) Ordinary ; (h) Containing sterile broth medium ; (.'!) 2()-c.e. lleeord 

sjTinge : (4) Flask of sterile saline sohilioii ; (."i) I'lask of sterile •J.l per cent 

magnesium sulphate solution. 

The tube was boiled and kept in sterile water. During swallowing, and between 
the aspiration of specimens, the free end was protected by a glove linger or a sterile 
gauze s^vab. The sjTinge was kept in a dish eontaining a mixture of ether and 
alcohol, and some of this wms drawn in and out after each aspiration, the barrel being 
allowed to dn,' before use. 

Method. — No breakfast was taken. The lube was swallowed about 1 1.0 a.m. 
as far as mark 2, and a specimen of resting gastric juice withdrawn, which was later 
examined chemically. The subject then drank a ))int of weak tea. and lay on a bed 
on Ins right side, with a pillow under the butloeks. .After an hour, as])iralion was 
tried, and when tsiiical duodenal contents were withdrawn, about 1 c.e. was ])ut 
into a sterile brotii tube, the rest into an ordinary test-tube for microscopical and 
chemical investigation. The duodenum was then washed out with sterile saline, 
using the barrel of the ssTinge as a funnel, till the contents returned clear. Samples 
of the last wash-out were again taken in plain and broth tubes. .Sixty c.e. of 
ma^esium sulphate solution was then run in through the barrel of the syringe. The 
subject s head was brought to the side of the bed, and the free end of the tube 
allowed to hang over, a bowl being on the floor. First the magnesium sulphate 
yas ponred out, followed quickly by a How of bile. IVhenevcr there was ii change 
m the colour of the bile, samples were taken in plain and broth tubes. .All lubes 
were labelled wth name, date, and time of sample. 

■Ro bacteriological examinations were carried out by Mr. T. S. Keith, -Assistant 
aeteriologist to Guy's Hospital. The ordinary specimens were examined for 
reae ion, and microscopicallv for cells and cholcsterin crvstals. The results are 
shown in Table 1. 

(H crj-.stals were found in the bile in the case of Student No. -4 

L ■ C-T.). Recognized by their shape, these crystals also gave a red colour with 
run under the coverslip. 

. The results shown in Table I arc markedly different from those obtained by Hurst, 
rpm ^b^ " ^be Sir. longus is not often found in the contents of the duodenum 

siibT"^r uurmg life with an Einhorn tube, except in .Addison's anmmia and in 
bv tl^^* ® ™mbined degeneration of the cord ". The discrepancy is accounted for 
intern^ biUerence in the method used, and the results in each case bear a different 
sivaliow it experiments, the duodenal tube was sterilized and then 

end of tl ’ t^i precaution being taken to avoid contamination of the exposed 
from thp'f outside of the tube would probably carry dotvn some bacteria 

it is exnns^if't^ during its sojourn in the s-tomacli (very rarely less than an hour) 
the food ^ antiseptic action of the gastric juice to a greater extent than 

sterillu-'^^o/ tl"^ “ P^rt in my results is shown by the 

S'vallowed tuif r ' ^ Hurst's series, after a sterilized tube was 

also washes tlir* was washed out. Any fluid used to wash out the stomach 

irougn the duodenum to some extent. I consider that the bacteria 
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reco\-eiccl in my omi eases represent those whicli may be found in a normal 
duodenum on their way through to the intestines, while in Hurst’s series such 
bacteria would be washed through to the jejunum before the samples were taken, and 
any organisms recovered represent a flora definitely established in the duodenum 
of that individual. 

INVESTIGATIONS OF DUODENAL CONTENTS OBTAINED AT OPERATION. 

In this series, a 10-c.c. Record sjTinge rvith a long fine needle rvas employed. 
As soon as the abdomen was opened, the duodenum was punctured either in the 
second part or commencement of the third (according to the position of the hepatic 
flexure). Some of the contents were aspirated, and injected into a tube of sterile 

broth. In several cases nothing could be with- 
drawn, and tlic amount was always small. The 
small puncture required no suture. 

Some of the punctures were kindly done 
for me by iMr. R. P. Rowlands and Mr. G. 
E. Waugh. The bacteriological examinations 
were done by Mr. F. A. Knott, Bacteriologist 
to the New Lodge Clinic. 


PERSONAL DUODENAL EXPERIMENTS. 

In these two experiments no cultures were 
taken. The tube was swallowed at 11.0 p.ni. 
as far as mark 4, and fixed to the check with 
strapping. I then slept on my right side, and 
commenced investigations next morning. 

Specimens were withdrawn every twenty 
minutes where any duodenal contents could 
be obtained. Reaction was investigated by 
titrating with tjV or HCl, the indi- 

cator used being phenol red, and the point of 
neutrality Ph = 7-4. Bile was estimated by 
comparison of the specimens in a Dubosq 
colorimeter against a standard representing an 
average specimen. The colour of this standard 
wms obtained by ox bile, the opacity bj^ soap 
solution. Specimens were centrifugalized and the deposit examined at the time 
under the microscope, a few' drops of methylene blue being added. Other samples 
of the deposit were dried on slides, and later stained W'ith Leishman's reagent and 
examined. 

The results of one experiment have already been discussed ; a chart giving 
the results of the second is here shown (Fig. 470). 

ANIMAL EXPERIMENTS. 

The feeding experiments require no further description. The operative experi- 
ments include various procedures carried out with 1 guinea-pig, 28 cats, and 0 frogs. 
The procedures have already been described in the text, and only a brief summary 
is appended. The anjesthetic in the case of the mammals w'as chloroform for the 
induction, followed by open ether. In two cats, urethane 1-5 grm. per kilo was 
employed. The frogs were decerebrated. 

In the early experiments on cats, it was found extremely difficult to trace an> 
except massive quantities of carmine in the tissues, and the search for the patli o 
spread was accordingly a haphazard one. In the loop experiments, therefore, t le 
following procedure was adopted. After killing the animal, a careful inspection o 
all the viscera was made. The whole abdominal contents were then removed 
bloc, including the diaphragm and posterior abdominal muscles. This mass was 
treated as a whole, dehydrated in six changes of alcohol at intervals of a week, ic 
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cleared in xvlol, ami finally preserved in licpiid i)aranin. 'flu; advanta-'e of lids 
method was'that the orjians iverc thereby rendered ))arlially transparent, so that 
larger amounts of earnnne eonld he seen : and that all the tissues were ])reserved. 
and therefore additional sections eonld he ent to snhslantiate or modify the informa- 
tion obtained from the first sections escamined. 'f'he rlisatlvanta^e was that the 


FifT. 471- — Dif^irmtu to jllu"* 
tratc the lyrnpluuic drainneo of 
the alimentary canal in the cat. 

1 , Gland of lc'=or oinent nni : 
2. Pyloric gland; 3. Pancreatic 
gland (on neck of pancreas, at 
formation of portal vein. Pre** 
jects mostly into lc«'Cr ?nc) : 
4, Main group of inc>cntono 
glands (closely related to the 
duodenojejunal flexure and ilco- 
cjccal region ; 5. Apiwndicular 
gland; 6, IIeocn*cal group : 7. 

Upper colonic group; 8, Lower 
colonic group: 9, Ileal gland. 

B. D.. Bile-ducts; p, Pancrea'? : 
P.V., Portal vein : S. Spleen : 

C. L.O., Collecting lymphatic 
ducts (opening into thoracic 
duct). 



fixative only reached the dccjjcr jiarls of tlie organs after a considerable amount of 
autolysis had taken place — a fact wliieh did not A'iliate the result, but which accounts 
for the poor staining observed in some of the ilhistralions. Except in certain eases, 
all sections were stained witli htematoxylin only. (,SVf -t7l.) 


Talk ir. — Details of 35 Consfcutive ExpKuniENTS ox Anhials. 

The animals used were cats, with the exception of Xo. I (ta*inea-j>ig), and Xos. 30-35 (frogs). 


^0. 


Uatf. 


OprraTio:. 


IlF.?n.T 


1 

23.3.23 

Carmine suspension inject- 
ed into iJeritoneum 

2 

25.4.23 

-■Appendix ligatured and ' 



filled with carmine 

o 

25.4.23 

Carmine injected into spleen : 

4 

5.5.23 

Gall-bladder tied oil and 

- 

11-G.23 

filled with carmine 


' Gall-bladder filled u-itli car- 


mine 


Kitted 30.4.23. Sections of gut wall, me- 
senteric glands, great omentum, diaphragm 
and liver 

Killed 4.j.23. Peritonitis. Xo sections 
taken 

Killed 7.0.23. Sections taken of spleen, me- 
diastinal glands, pyloric glands, and liver. 
Smear taken of blood 

Ivilled 17,5.23. Carmine had escaped into 
peritoneal ca\-ity 

Killed 22.0.23. Leakage of bile. Peritonitis 
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Table IV. — Details of 35 Consecutive Experijients on Anijials — contd. 


NO. ' 

Date 

Opfeatiox 

c 

21.G.23 

1 

Appendix tied off and filled 
with carmine 

7 

28.0.23 

Loop of jejunum isolated . 
and filled with carmine 

8 

27.7.23 ■ 

Loop of large intestine iso- ] 
lated and filled with car- ' 
mine 

9 

27.7.23 

Gall-bladder isolated and . 
filled with carmine 

10 

30.7.23 

Stomach isolated and filled 
with carmine 

11 

30.7.23 

Loop of ileum isolated and ' 
filled with carmine 

12 

2.8.23 

Carmine injected into ; 
lymphatic glands at base • 
of mesentery, Indian ink 
into branch of portal vein 

13 

2.8.23 

Gall-bladder isolated and , 
filled with carmine 

14 

2G.11.23 

0-5 grm. carmine into peri- 
toneum 

15 ' 

29.11.23 

0-5 grm. carmine into jugu- 
lar vein 

IG 

29.11.23 

0-5 grm. carmine into ' 
branch of portal vein. ■ 
Culture from duodenum i 

17 

10.12.23 

1 c.c. carmine suspension 
into jugular vein 

18 

10.12.23 

Ileocaical region tied off, 
and filled with emulsion of , 
killed tubercle bacilli 

19 

10.12.23 

Carmine injected into lac- 
tcals of ileum, and glands 
at root of mesenterj'^ 

20 

13.12.23 

1 c.c. carmine suspension 
into liranch of portal vein 

21 

13.12.23 

Ileocaical junction exclud- 
ed, and filled carmine 

22 

17.12.23 

Appendix tied off and filled 


carmine 


Killed 2G.7.23. Sections taken of appendix 
and gland, ilcocrecal gland, pancreatic gland, 
spleen and liver 

Killed 1.7.23. Leakage of contents of loop 

Killed 1.8.23. Section taken of occluded gut, 
colonic gland, mesenteric gland, liver, and 
spleen. Smear of blood taken 
Killed 1.8.23. Carmine had escaped into 
peritoneum. Smear of blood taken 
Killed 1.8.23. Sections taken of stomach, 
spleen, and liver 

Killed 1.8.23. Section of occluded ileum, 
liver, spleen, ileal glands. Smear of blood 
taken 

Killed 4.8.23. Section taken of liver, spleen, 
gall-bladder, stomach, kidney, spinal cord, 
knee-joint, bone-marrow, upper duodenum, 
lower duodenum and pancreas, ileum, appen- 
dix, colon 

Killed 3.8.23. Section taken of gall-bladder, 
liver, spleen, pyloric gland, head of pancreas 
Killed 17.12.23. Sections taken of omentum, 
stomach, upper duodenum, lower duodenum, 
pancreas, upper ileum, lower ileum, large 
intestine, liver, gall-bladder, spleen, mesen- 
teric gland, and mediastinal gland 
Died under anaistbetie. Duodenal cultures 
taken. Seetion of stomach, small intestine, 
appendix, large intestine, liver, spleen, kid- 
ney, lung, mesenteric glands, and gall- 
bladder 

Killed 1.12.23. Sections taken of stomach, 
small intestine, large intestine, appendix, 
liver, spleen, kidney, and gall-bladder 
Killed 20.12.23. Sections taken of lung, 
liver, spleen, gall-bladder, stomach, duo- 
denum and pancreas, small intestine, appen- 
dix, large intestine, mesenteric lymph 
glands, and bone marrow 
Killed after 5i hours. Sections taken o 
ileum, appendix, efficum, and ilcocaica 

gland . , , 

Killed 20.12.23. Sections taken of stomach, 
duodenum and pancreas, small intestine, 
appendix and gland, large intestine, g am 
from lesser omentum, liver, spleen, gall- 
bladder r 

Killed 22.] 2.23. Sections taken ol stoniacn, 
duodenum and pancreas, small intestine, 
appendix and gland, large intestine, mesen- 
teric gland, mediastinal gland, colonic glaml, 
liver, spleen, gall-bladder, lung, and bone- 

marrow , . 

Killed 14.12.28. Sections taken of appcnciiN, 
large intestine, ilcociccal gland, liver, am 

Killed “’1 12.23. Sections taken of appendix, 
' stLach, liver, gall-bladder pyloric g amj. 

, main mesenteric 'nlccn ’ 

colonic gland, pancreatic gland, and spleen 
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TahU IV. — Detaii-s or 35 CoNsrxuTivn Exrr.iiiMr.NTs ox AsiyiM^—coutd. 


DATE Ol’KlUTIOy 


23 19.12.23 Tlior.ific duct tied in neck. 

culture taken of contents. 
Carmine injected into me- 
senteric glands 


24 

19.12.23 

Failure to find thoracic duel 
in neck 

23 

4.1.24 

llcoc;ccal region tied off, 
and injected with suspen- 
sion of lucmolytic strepto- 
coccus 

20 

5.1.24 

Ilcocajcal region excluded, 
and 25 min. of 3 per cent 
protargol in saline injected 

27 

10.1.24 

2 e.c. of emulsion ofstrepto- 
coccus injected into ileum, 
without exclusion 

28 

10.1.24 

Ilcociccal region tied off. 
and 1 e.c. strc]>toeoccal 
emulsion injected 

29 

31.1.24 

Suspension of streptococci 
injected into duodenum 

30-33 

i 

12.1.24 

Greater part of small intes- 
tine tied off, and filled car- 
mine 


Killed 31.12.2.3. Leakage of e.-irniine from 
glands into peritoneal cavity. Sections 
taken of stonuicli, upper diiodenutn and 
pancreas, lower duodenum aiul pancreas, 
.small intestine. ai)pendi.s; juid gland, large 
intestine, liver, gall-l)ladder, .s[)lecn, lung, 
bone-marrow, glands from lesser omentum, 
mediastinum, head of pancreas, and inguinal 
region 

Cat killed on table 

Killed after hours. Culture of pericardial 
(luid, heart blood, portal vein, thoracic duct, 
eollceting lymphatics, and main incsentcrie 
glands 

Killed 7.1.21. .Sections of appendix and 
gland examined 

Killed after .7( hours. Cultures from heart 
(2). thoracic duet (2). eollceting lymphalic.s 
(2), ileal gland, e.Tcal gland. Section of ap- 
pendix and ilcoetecal gland examined 
Killed after ‘A Jiours. Culture from heart, 
thoracic duel, eollceting ducts, ileoca:cal 
gland 

Cultures for heart blood, thoracic duct, col- 
lecting ducts, ilcociccal glands, colonic 
glands, ileal glands 

.7 killed after 2-1 hours, 1 after 48 hours. Sec- 
tions examined of gut wall, liver, spleen, 
kidney, and fdm of blood 
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visrrs TO surgical clinics at 

HOME AND ABROAD. 


THE CLINIC OF PROFESSOR DE QUERVAIN AT BERNE. 

Ix visiting the Clinic of Professor dc Quervain, one expects to sec and liear 
a good deal about the technique and problems of the surgery of the thyroid 
gland. Five of such operations were witnessed. A visit was also made undei 
the guidance of Professor dc Quervain to an Institute in the neighboiirliood 
which contained one hundred cretins. The number of cretins which must be 
kept in Institutions is at least O'l per cent, and probably nearer 0 U ]5cr cent, 
of the total population : for example, in the canton of Berne, which contains 
70,000 inliabitants there arc at least 700 cretins who arc so defective in 
intellect that they have to be kept at the ]^ublic cx]>cnsc. 

The operative technique seen in the thyroid operations was the same as 
that described in Professor de Qticrvain’s book on goitre. 

Local anresthesia was used in all the cases. Novocain 0'5 per cent is 
the drug employed, to each 100 c.c. of which -1 minims of 1-1000 adrenalin 
has been added : 100 c.c. of this solution should be sufficient to ])roduce 
adequate anaesthesia, and 200 c.c. is the maximum dose which should be 
employed. The great advantage of local anaesthesia is that the function of 
the recurrent lainmgeal nerve is under control during the whole ojicration. 
It does away almost entirely with vomiting, and in the opinion of Professor 
de Quervain diminishes the risk of post-operative bronchitis and pneumonia. 

Though the Professor is convinced of the advantage of local anacsThesia in 
operations on cases of exophthalmic goitre, yet a few drops of chloroform or 
ether are given during the short time that traction is distressing. In operating 
upon children a general aniesthetic is employed — usually a mixture of chloro- 
form and ether. An injection of morpliia, or morphia and scopolamine, is 
given before operation in every ease. 

The method which was shown us of producing local anaesthesia for thj-roid 
operations was a combination of a paravertebral injection of the side chieflv 
affected, with a perithyroid injection into the opposite side ; also subcutaneous 
and subfascial injection in the area of the skin incision. Anv one of these 
methods alone is not sufficient to produce an adequate anaesthesia. The 
method has occasionally to be altered to suit special cases. About fifteen 
minutes are allowed to elapse between the injection and the operation. 

Tuo assistants helped at the operations, in addition to the instrument 
sister. As there is no anesthetist, one assistant can stand at the head of the 
patient and retract the skin and subcutaneous tissues without being in the 
■ttay of the operator and the other assistant. 
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Professor de Quervain employs the few si^ecial instruments deseribeci in his 
book, the ‘forceps a godet’ being specially useful. It was agreed that though 
not absolutely indispensable they are a very serviceable addition to the 
ordinary instruments The suture material used is fine catgut, except for 
ligatures on the big vessels, in which thread is the material employed. The 
wound is usually drained with a glass drainage tube (Kocher's pattern) for 
from twelve to twenty-four hours. The skin is brought together by Michel 
clips, which are removed in forty-eight hours. In addition, two silkworm-guf 



Fig. 472. — Professor de Quervain in his Clinic. 


sutures are used to unite the skin, one on each side of the drainage tube. Tlie 
operation table used is Professor de Quervain's o^vn model. The patient can 
be placed in a semi-recumbent position with the head on a special rest so that 
the lower j^art of the neck is extended. One arm is fixed to the side of tlie 
table, the other is free so that the pulse can be observed during the 


operation. , 

The procedure usually practised in the Clinic is resection or enucleation, 
or a combined operation. Hemithyroidectomy is done only in very special 
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cases wlieii tlic goitre is clcrniitcly unilateral ; even then the upjier jiolc 
and posterior ])ortion arc ])rcscrvc(l in order to save the j)aratliyroids and 
prevent injury to the recurrent laryngeal ncl•^•e. 

All the operations witnessed were done on the following lines : — 

The incision in all the cases was the ‘incision en eravate’ of Koehcr. 
This is the usual one cnpiloyed in the Clinic, and its le\'cl \'nries with the 
position of the goitre. The skin, superficial fascia, and ])Ialysina are divided, 
and the divided ends of the anterior jugular veins ligatured. A si)ccial feature 
of the operations witnessed was that all the vessels were ligatured as soon as 
possible, so that the usual crowd of ])ressurc foreci)s seen in such operations 
was absent, with consequent diminution in the discomfort of the ])alicnf. In 
four of the five operations witnessed the inferior thyroid was tied ne.vt. either 
on one or both sides. The mode of procedure adopted in tying the inferior 
tiuToid artery is fully c.vplained in I’rofcssor dc Querwain's hook on goitre. 
Briefly the method is as follows : — 

.ifter the anterior jugular veins and any other vessel liave l)een ligatured, 
the anterior edge of the sternomastoid is defined. 'J'he aponeurotic sheath of 
the small muscles is then incised for about one ineli. in a direction parallel 
with the anterior edge of the sternomastoid; the middle of the incision being 
on the level of Chassaignac's tubercle, which eorresi)onds usually with the 
level of the inferior thyroid artery. The linger is then passed belwcen this 
aponeurotic layer and the small muscles, and the inner aspect of the carotid 
is felt. The finger then ])asscs between the posterior lobe of the tliyroid and 
the vertebral column. The inferior thyroid artery can be felt crossing the 
neck transversely in the space between the carotid and ])osterior aspect of 
the thyroid. It is freed by ()luut dissection and tied in continuity. The 
recurrent laryngeal nerve and the ])arathyroids arc separated from the ojjcr- 
ator by the thyroid fascia. 

The only cases in which this part of the operation is impossible arc those 
in whicli thei-e is a large lateral goitre. In 2 to 3 per cent of eases the artery 
is absent. In one of the operations witnessed it was absent on the left side. 
It is claimed by Professor dc Qnervain and his eollcagncs that preliminary 
igatiue of the inferior thyroid artery gives an easier ojicralion than if 
immediate dislocation of the gland is jiractiscd. It also gives scenre protcc- 
lon to the recurrent laryngeal nerve and tire jmrntirvroids. 

The ne.vt step of the operation consists in incising the external capsule 
am entering tire thyroid space'. The antei’o-cxternal branch of the suiierior 
rpoit artery is tied, or even tire whole of the tipper pole of tlie gland. Tire 
so ^ sepaiated from the external capsule e.vccpt at the jjostcrior surface, 

^ protect the recurrent nerve and the parathyroids. The lobe is then 
orr'ards. If there is any difficulty in effecting the dislocation, a 
and t tread is passed seA’eral times througli the substance of tire lobe, 

onpMHn used as a tractor. This was done in two of the 

at this T "S my little attention is paid to the venous hamiorrhage 

this mailt arteries have been tied. It may be necessary at 

thoracic o small muscles transversely, or, in the case of an intra 

muscles 01 °' sternomastoid must be partially cut ; but these 

preserred if possible. The lobe being dislocated, the amount 
rOL. xu.->;o. rs. ^ 
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which is to be resected is determined. The resection is by a wedge-sliaped 
or ‘melon-slice’ method. Hfemorrhage is stopped, and the raw surface of the 
thyroid tissue is then united with catgut. The same procedure can then he 
continued with the other lobe. 

The operations witnessed were : — • 

1. Resection of the Left Lobe .a^nd Enucle.ation of Adenoma fkom 
THE Right Lobe (Opevation, 8.35 to 8.52 a.m .). — The patient was a ivoman, 
age 30, ivith colloid goitre in the left lobe and an adenoma in the right. 
There u’ere slight cretinism and compression s 3 miptoms. 

2. Resection of each Lobe for Colloid Goitre {Operation, 9.10 to 
9.35 a.m .). — The patient ivas a man, age 27, M’ith a colloid goitre and com- 
pression of the trachea. 



Fig 473. — Group of male cretins with and irithout goitre. 


3. Resection of Right Lobe (Operation, 10.0 to 10.30 a.m .). — Tlie 
patient M’as a ■woman, age 55. The left side had been oiierated upon some 
months previousl}’’, and at that time there was no evidence of goitre on the 
right side. “ She is no'w complaining again of compression sjmiptoms ’. 
Professor de Quervain remarked that it was often impossible to sa}* hoiv mucli 
the sjmiptoms -were due to the thjnoid and how much due to a cardiac 
condition. The condition found on the right side did not seem to account 
for the symptoms. 

4. Resectio.n of Both Lobes (Operation, 10.35 to 11.15 a.m .). — Tlie 
patient -was a -^voman, age 35, with a verjr large colloid goitre. The left lohe 
■was resected first. The inferior thjwoid arteiy on the right side could not lie 
found. The major portion of the gland and isthmus ■was resected. 

5. Excision of a Thyroid Sinus (Operation, 11.30 to 12 noon). Tlie 
patient -was a woman, age 45, who had a goitre and also a sinus for eight years 
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following operation for a thyroid cyst. The sinus track was dissected out and 
found to originate in a eyst with calcified walls. No attempt was made to 
deal with the goitre, as the local condition was loo sciitic. , , . - 

All the operations were done with a rapidit>-, thoroughness, and '‘«'isn c- 
ness only gained by long ex]iericnec and team work. Skiagrams of all the 
cases were shown and the salient ])oints demonstrated. 

The next day two operations were witnc.sscd. one for the removal ol an 
internal semilunar cartilage under a perfectly satisfactory local anicsthcMa. 
The second was a case of gall-stones impacted in the common duet, the 
patient, a woman, age 70 , gave a history of attacks of cholce_\slitis o\cr 
twelve years. She had jaundice with the first attack, but not again 
until the present one. The operation was very difiicult : two stones were 




Fig. 47 i. — Gro\ip of female cretins with and without goitre. 


remo^'ed from the common duct, and one from a small shrunken gall-bladder 
^'ery little larger than the stone and embedded deeply in the lir-er substance. 
General anaisthesia was employed. 

The anesthetic used was acetylene and oxj'^gen after the method described 
b}' Dr. C. J. Gauss and Professor Hermann HTeland. The acetylene is pure, 
having been freed from the poisonous phosphoretted hydrogen, which also 
gii'cs it the penetrating smell that is so characteristic of the acetylene used 
for lighting purposes. The pure acetylene has, hower’er, a distinctive but 
not unpleasant odour, which can easil3' be disguised by scents. There is 
moreover, a bitter taste ; consequently the patient is instructed to breathe it 
uitli tire mouth closed. It is administered mixed irith oxygen bj' a Draper 
apparatus. The advantages claimed for the anresthesia are that the patient 
IS amesthetized with a few breaths. Relaxation of the muscles is obtained 
to an extent which, if reached under nitrous oxide, would be a real dancer. 
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The patient comes out of the anaesthesia in about a minute after the 
administration stops. There is one attack of vomiting immediately, and no 
later nausea or vomiting. The patient whom we saw anaesthetized by a 
nursing sister by this method did recover consciousness in about one minute, 
and vomited only once. Spoken to about an hour later she said she was very 
comfortable, and had no headache or nausea. The nursing staff were most 
enthusiastic about the advantages of acetylene anaesthesia. 

The visit paid to the Cretin Institute at Reggisberg and the remarks 
made by the Professor on the thyroid problem of Switzerland were most 
interesting. His views are given in detail in his book on goitre. 

As a general rule the cretin who is dwarfed and has an infantile genital 
development has an atrophied thyroid. On the other hand, those with a 



Figs. 475, ^70. — Male and female cretins with goitre, 

normal skeleton and genital glands usuallj"^ have a goitre. The intellectual 
defect and deaf-mutism does not appear to be affected by the size of the 
thjuoid. The thju-oid factor, though important, is not the only one in the 
production of this malady. 

The whole question of cretinism is one which has given the authorities 
much concern, as, in spite of all that has been done up to the present, the 
condition shows no signs of becoming more rare. It is too early yet to 
judge of the effect of giving ‘iodized salt’ as an article of diet to the wliole 
population, which is at present being done. All the cretins in the Institute 
are employed to the utmost of their capacit}’’. The}' are apparently a ha])j)y 
people who give very little trouble and enjoy their work on the farm or in tiie 
sewing room. They have to be seen, however, in order that tlic magnitude 
of the problem may be appreciated. {Figs. 473 - 476 .) 
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SHORT NOl'ES OF 

rare or obscure cases 


RETROPERITONEAL CYSTS A 

I3v R. ATKINSON STONUV, Duni.is'. 

Tiie following case of retroperitoneal cyst is, I tiiink. of snllicienl intcicst to 
warrant its report. 

A boy, acre 12. was admitted to the Royal City of Dublin Hospital on 
Saturday Vvenina. June 2, 1923, with spiiptoms of acute abdominal affection. 
He stated that on the ])rcvious Thursday he felt ii stinging ])ain radiating 
from the left side of the abdomen : he took little notice of this, and nent out. 
but when he got back he was so bad that he had to go to bed. lie vomited 
once only. He got gradually worse, and on Saturday he was seen by a doctor, 
who sent him into hospital. On admission he was flushed, with furred tongue, 
pulse 100, temperature 99-8°. and respirations 28. The patient was doubled 
up with pain, his respirations were shallow, and there was rigidity over the 
right side of the abdomen, and tenderness in the right iliae fossa and towards 
the umbilicus. 

The abdomen was opened through the outer border of the right rectus. 
There was a small amount of clear fluid in the right iliac fossa, and a small 
oval swelling was seen outside the junction of the caecum and the ascending 
colon, with a patch of lymph on its summit. The appendix was normal. 
The swelling, which evidently contained fluid, was seen to spread towards the 
middle line behind the ascending colon, which was more or less flattened. 
After the general peritoneal cavity had been packed off, the swelling was ojicned 
outside the ascending colon, when several ounces of fluid escaped, at first 
purulent, then serous, with masses of fibrinous exudation. On exploring the 
interior of the cavity it was found to stretch as far as the middle line, domi- 
wards to the ileoccecal angle, and upwarcls to the region of the duodenum. 
Some B.I.P.P. was put into the cyst cavity, and a split rubber tube with a 
B.I.P.P. gauze wick. The opening in the cyst was closed with a purse-string 
suture around the tube, and fixed to the anterior parietal peritoneum. The 
edges of the wound wei’e then closed tightly around the tube. The discharge, 
uhich at first was considerable and purulent, soon diminished and became 
seious ; in three weeks it had ceased and the wound closed, the patient 
leaHng hospital on the twenty-fifth day after operation. Some of the exudate 

P.sper read before the Surgical Section of the Roval .^cademv of Medicine in Ireland 

Dec. r, 1923.' * ’ 
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from the interior of the cyst was sent to Trinity College for examination, and 
was reported to be fibropurulent exudate with numerous organisms. 

The origin of retroperitoneal cysts appears to present difficulties and 
uncertaintj*. The usual classification is into five groups : — 

1. Serous Cysts . — ^These are usually regarded as embryonic in origin, 
owing to their proxunity to the kidney and the possibility of their devefo]!- 
ment from the remnants of the Wolffian body and duct of ^Miiller. 

2. Blood Cysts . — These maj' be due to hsemorrhage into the retroperitoneal 
tissues from tramna, or may arise from hremorrhage into a preformed eyst. 

3. Chylous Cysts . — These may arise in connection with the thoracic duct, 
the receptaculum chyli, lacuna mesenteriea, a degenerated mesenteric gland, 
or rupture of a chjde duct between folds of peritoneum. 

4. Dermoid Cysts . — These may arise from foetal inclusions and remains of 
the development of the genito-urinary apparatus ; they may attain a very 
large size, and maj*^ be parti}- solid and partly cystic or multilocular. 

5. Hydatid Cysts need no explanation, and are rarely seen in this country. 

The knowledge obtained from the histological examination of the struc- 
ture of the cyst wall is not jmt sufficient to warrant an attempt at a genetic 
classification. In this case it was not possible to obtain a piece of the wall 
for examination. This case iilainly belongs to the class of sei’ous cysts in 
which inflammation had occm-red. The most probable source of the infection 
was from the bowel, though what originated the migi'ation of organisms 
through the wall of the intestine is not evident. 

Admitting the embryonie origin of this cyst, I would like to suggest 
another source rather than the Wolffian body or the duct of Muller, namely, 
the space between the peritoneum covering the posterior wall of the abdomen 
on the right side and the primitive mesentery of the large intestine. In early 
foetal life the abdominal cavity is completely lined by peritoneum, and the 
gut is in the form of a straight tube, slung medially to the posterior wall by a 
mesentery. During the course of development the alimentary canal greatly 
elongates and is thrown into folds ; the mesentery pro]5er of the adult, how- 
ever, is the representative of the original mesentery. In addition to this 
elongation of the gut there is also a rotation round the vertical axis of the 
abdomen, contra-clockwise, whereby the caecum comes to lie in the right iliac 
fossa and the transverse colon crosses the duodemmi. During this process the 
peritoneum of the mesentery of the caecum and the ascending colon blends 
with the peritoneum covering the posterior abdominal wall to the right of 
the primitive mesentery. Mflien this fusion is imperfect, we find the c.-ccum 
and ascending colon provided in A-arying degi’ees Avith a mesentery ; and when 
fusion occurs at the periphery but not tlwoughout the whole area, fluid might 
accumulate and a cj'st might form as in tins case. The boundaries of the 
space oA-er AA’hich this fusion occurs normally are the root of the mesentery 
proper toAvards the middle line, the attachment of the transA'erse mesocolon 
aboA-e. and the crecum and the ascending colon on tlie outside. These Avere 
exactlA’ the outlines that Avere found to define this swelling. A cyst forming 
betAveen the layers of the mesenter}- of the cfccum and the ascending colon 
AA'ould have the same limits ; but it Avould probably develop anterior to the 
A'essels supplying the intestine, or if it Avas an extraA-asation cyst it Avoiild 
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probably have these vessels travcrsin" its cavity. Tiic cyst niifiht also tend 
to spread between the layers of the transverse mesocolon. In tin’s ease, how- 
ever. the right colic artery was in the tliiek anterior wall of the cyst. II the 
cyst formed in the manner suggested, the anterior wall would he lormcd by 
two layers of peritoneum with the intervening tissues, .and would be less liable 
to give wav than the line of blending of the mesenteric and ]iarielal ])critoncum. 
outside and behind the ascending colon, where, as a matter of fact, the wall 
of this cyst was thinnest and on the jioint of bursting. 

If the cyst was formed from the WoKlian body or the duct of itliillcr. it 
is hard to see how infection coidd have occurred, for it would have been 
separated from the intestine by the ]iarictal peritoneum, as these structures lie 
behind it, and e.xperience proves that the jiarietal ])critoneum forms a strong 
harrier to the spread of infection. If the origin suggested above is accepted, 
infection from the intestine is more easily explained, as it would oidy have 
to traverse the layer of ])eritoncum covering the ascending colon, aiul this 
part of the intestine was already interfered with by the ])rcssurc of the large 
cyst developing behind it. 

It has been suggested that some of these cysts .arc formed by the collec- 
tion of fluid in the retro])critoncal fossm, which have become closed by 
infl<ammatory adhesions, such as the subc.'ceal. duodenojejunal, and inter- 
sigmoid. This origin, however, would not explain the size and ramifications 
of this cyst. 

The diagnosis of these cysts is usually diflicult. and in this case was 
further masked by the superimposed sym])toms of inflammation which made 
It appear like a typical case of aiipcndicitis. The treatment is drainage or 
complete e.xtirpation. In this case extirpation was contra-indicated, not only 
by the size of the cyst but also by the complicating inflammation. 


A CASE OF ACUTE OBSTRUCTION AT THE SITE OF A 
GASTROJEJUNOSTOMY. 

By REGIX.-VLD IvEEXE, Oulton Biio.vd, Scrcoi.K. 

The following case is, I think, suflTiciently rare to be of interest. The patient, 
in™''"’ admitted to the Norfolk and Norwich Hospital on .Imre 20, 

1924, m such a collapsed condition that it was thought improbable he would 
survive surgical intervention. Almost exactly three years previously he had 
leeu admitted to this hospital with a duodenal ulcer which had perforated 
sm en and a half hours previously ; he gave a histor}’' of only three weeks' 
mcigestion’ preceding this. On that occasion a perforation was found in 
the ‘^'^o^lenal wall— about a quarter of an inch in diameter and near 

py orus. The ulcer was closed and invaginated and a posterior gastro- 
Thr^L^"^' through an opening in the transverse mesocolon, 

later sm?'”n' closed without drainage. He was discharged three weeks 
"cll exocm f uninten-upted convalescence. He remained 

- eept lor some constipation and occasional slight epigastric pain until 
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four daj'^s jirior to his re-admission. He was then seized with violent epigastric 
pain, Avhich was followed by persistent projectile vomiting. Both pain and 
vomiting continued until admission. His bowels were opened naturallj' on the 
day he entered hospital, nothing abnormal being noticed by him in the stool. 

On Admission. — The patient looked desperatel)’^ ill ; he was emaciated, 
ashen-grej% with bright eyes, and an anxious expression. Temperature 99-6° ; 
respirations 26 ; pulse i^ery feeble and rapid, about 160. Marked tetany 
was present with tj’^jiical contractures in both hands. The tongue was dry 
and heavily furred. In the heart and lungs there was nothing abnormal. 
The abdomen was markedl}’’ retracted, but was soft except for comparative 
rigidity of the upper recti. There was some tenderness above and to tlie 
right of the umbilicus. No tumour was palpable. ‘Splashing’ was detected 
in the stomach area, and dullness in either flank. A provisional diagnosis 
was made of perforated anastomotic ulcer, and laparotomy was performed 
under general anaesthesia, through a central suprapubic incision. 

Condition at Operation. — Omentum presented, beneath which lay 
coils of collapsed small intestine and colon, presenting a normal appearance. 
There was no excess of peritoneal fluid. The stomach reached below the 
level of the umbilicus. The incision was enlarged upwards, and on turning 
the stomach upwards a distended loop of small intestine was seen running 
vertically to be attached to the posterior wall of the stomach. To the 
right of this was the terminal portion of the ileum which could be traced 
from the ileociecal junction upwards and to the left until it disappeared 
behind the distended loop. To the left laj'^ the rest of the small intestine with 
its mesentery — collapsed and normal in appearance. 

It was decided that the distended intestine must be part of the proximal 


loop of the gastro-enterostomy, and as during 
1 \ manipulation a tear appeared at the point of 

j A juncture, the anastomosis was cut through 

\ \ along the old suture lines, and the two opcn- 

j ings were clamped. It then became obvious 

J I that the whole of the small intestine had 

C ^ . / migrated from right to left between the 

1 stomach and proximal loop of the anasto- 

mosis so as to lie in the left flank, and 
. f r S. u j that the drag of the mesentery on the 

( \ proximal loop, with the bulk of the intestines 

f I ) rotating the anastomosis to the right through 

Y l| J \ 90° and at the same time pulling the distal 

V ^ contorted the actual 

stoma as to j^i’oduce complete obstruction 
^ at that point, with acute dilatation of the 

Fig. 477 .-NormaYgastrojejuno. stomach and duodenum. The herniated in- 

testine could now readily be returned to its 
normal situation. A tube was passed into the stomach through the old 
stoma and several pints of thin offensive fluid were evacuated ; the 
thetist almost immediately reported a marked improvement m the patients 
condition. Through the old stoma in the jejunum a pint of peptonized milk 
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was introduced containing half an ounce of brandy and four draclinis of 
siioar. The anastomosis was reconstructed, using catgut tlirougliout. and 
while the abdominal wall was being closed a pint and a lialf of gum-saline 
with 6 per cent glucose ^Yas given intravenously. Tiic patient’s condition luid 
now greatly improved, and by tlic next, morning he had a bounding pulse- 
rate o! T2. Trom then onwards be made a stvaigblfovwavd recovery, and 
was discharged, twenty days after admission, to our convalescent home. Seen 
fourteen days later, be looked, and said be felt, remarkably w'cll. and had ])ut 
on rib. in weight. He had had no dy-spcjilie symptoms. 

The interesting points of the ease arc : — 

1. The clinical picture presented by the patient on admission : there wore 
some signs suggesting a perforated viscus. but the tetany should have suggested 
gastric dilatation : "the tetany, which was very marked. disa)i]marcd with 
deep anaisthesia and was not std)scqncnlly »)hsevvcd. 



Fjc. 47S. tpper coils of jejimum beginning Fio. -179. — .All except tcrinirmi ileum Ims 

to initrrntcd through opening, nnr\ ohstructiou 

has occurred nt ann.stornosis. 

2. The findings at operation. The mechanism is, I think, explained by 
t ie diagrams {Figx. 477, 478, 479 J; presumably the migration was only com- 
p eted suddenly, and, just as a hernia becomes strangulated by the sudden 
additional coils, so the advent of the remaining intestine was 
su cient to kink the anastomosis suddenly and give rise to the acute sym- 
P oms. 11 hy the niigi-ation should liar-e commenced in the first place is at 
present inexplicable. 

St ^ marked improvement in the patient’s condition after er-acuating his 
effect of the administration of jaeptonized milk along 
1 randy and glucose by the small intestine, as Avell as saline intravenously, 
fatal ^ condition in w-liich operation seemed almost certain to proxe 
itself passed into a far less grave state during the operation 

> an Authin twelve hours after gave no cause for anxiety at all, 

permbdnn f Blaxiand, Avho performed both operations, for 

1 mmssion to publish these notes. 



794 THE BEITISH JOUENAL OF SUBGEEY 



•.;v 


A CASE OF FRONTAL ENDOTHELIOMA WITH 
HYPEROSTOSIS CRANIL 

{Pacchionian Tumour ?) 

By ZACHARY COPE, London. 

The following ease is of interest in that it fits in with the accounts of those 
lather rare tumours of the skull which are now regarded as Pacchionian in 
origin. 

Albert N., age 52, was admitted to St. James’s Hospital on Feb. 18, 
192.8, for an injury to the leg. The injury had been caused by a fall due to a 

fit. Examination shoivcd that he had 
a fractured fibula. He also presented 
a deformity of the head, for which I 
was asked to see him on Feb. 2G. 
When first I saw him there was great 
asymmetry of the skull {Fig. 480) due 
to a large swelling in the frontal region. 
The swelling covered the posterior part 
of the left frontal bone, but extended 
bej'ond the middle line for an inch or 
so. It was hard, painless, fixed to the 
bone, and itself appeared of bony con- 
sistency. The patient asserted that 
he had noticed a swelling there for 
between ten and twenty years. He 
had begun to suffer from epileptic fits 
ten j'^ears ago, and these had become 
more frequent of late ; one now 
occurred every ten or fourteen days. 
The Wassermann reaction was negative 
and there was found no focus of 
primary cancer which might have led 
to a secondary growth in the skull. 

I ventured a tentative diagnosis of 
primary endothelioma. Ajrart from 
the fits there were no signs of increased 
intracranial pressure. 

With a view to relieving the fits, on April 16 I turned back a flap of 
scalp and exposed the tumour. It was found to be composed of rather soft 
porous bone. Although I trephined to a depth of about two inehes the dura 
was not reached, and since the jratient was none too well I did no more than 
remove some of the bone. The pathological report said the sections showed 
a spindle-celled sarcoma. 

After this operation the swelling gi’cw quickly and I contemplated further 
operative measures. At this time I saw a reference to Penfield’s work in 
an article by Sir John Bland-Sutton.^ Penfield- in 1923 described certain 


' G'"' 'll* 



Fig. 480. — The patient before operation. 
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Fig. -ih:;. Section showing relations of bone and masses of grontli. (x 5G.) 
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tumours which caused great enlargement of the skull and were probably 
derived from the Pacehionian bodies. It occurred to me that the case under 
observation corresponded with his account. Sir .John kindly saw the case 
with me and agreed with my surmise, and advised further operative treatment. 

On Nov. 26, 1923, I therefore exposed the mass again by reflecting the 
scalp. The bony tumour was now covered by a thick layer of white gelatinous 
tissue. I removed this together with a large portion of the projecting bony 
mass. The dura mater was exposed over the superior longitudinal sinus. 
The parts removed were forwarded to Sir John, who had sections cut 
(Figs. 481, 482), which bore out his opinion that the tumour was one of 
those to which the term Pacchionian might be applied. After the operation the 
patient did not have a fit for a long time, but he still has an occasional one. 

By naked-eye examination of the bone removed the soft channels of 
grovdh could be seen in the midst of the harder tissue, and it was evident 
that the growth itself must have formed new bone. 

The remarkable features of the tumour are its very slow growth, the 
absence of sjauptoms for years after its commencement, and the lack of 
localized cranial symptoms owing to the growth enlarging only outwards. 
Epileptic fits were the only cerebral s5'mptoms. 

COMMENTS ON THE CASE. 

From the abo^'e account and from the study of the accompanying sections 
it is clear that we are concerned with an endothelioma which had its origin 
within the skull and which invaded the bone, whilst at the same time causing 
the deposit of much new bone. 

The following questions pi'esent themselves ; (1) From what tissue do 
these tumours arise? (2) What is the best name to apply to them? (3) How 
frequently do they lead to perceptible bosses on the exterior of the cranhmi ? 
(4) What is the best treatment ? 

1. Though originally thought to arise from the inner layer of the dura 
mater, there now appears to be a consensus of opinion among those who ha^'e 
studied these tumours specially that they spring from the arachnoid membrane. 
Penfield quotes Schmidt in support of this view. Schmidt put forward his 
opinion in 1903. Mallory in 1920 came to a similar conclusion and suggest- 
ed the name arachnoid fibroblastoma. In 1922 Cushing,® speaking of his 
researches on these tumours (ca::'ied out with Weed), said, “It is our belief 
that they arise from the cell-clusters of the arachnoid villi projecting into the 
dura ”. Cushing suggested the names meningioma or meningothclioma. Since 
a good proportion of these tumours grow from the frontal region near the 
mid-line, it is quite likelj'' that manj'^ take origin from a Pacchionian body. 

2. If it be agreed that the arachnoid membrane is the site of origin of 
these cndothcliomata, it would be wise to adopt a name which would indicate 
that origin. The names suggested b}’’ Mallory and Cushing do not seem 
altogether suitable. Nor is it wise to apply the term Pacchionian as a 
general descriptive epithet for all these tumours, for, whilst applicable to t losc 
arising in the frontal region, it would not seiwe for temporal cndothcliomata. 
I venture to suggest that the name which would be most generally app ica ) c 
and sufficiently descriptive is arachnoma. 
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3. In a series of over 400 intracranial tiinionrs wliich were studied by 
Penfield there -(vcre 10 cases of a similar nature to tlic one described above, 
■nhilst in the SO cases of cndothcliomata included in the 748 verified intra- 
cranial tumours under Cushing’s care only 20 caused recognizable thickening 
of the overlj-ing bone. iNIany of the cases in tlicsc scries caused only small 
bosses on the overhang skull, so ivc may conclude that it is quite rare for 
such a large boss to be developed as in the case related. 

As to \yhich of the cndothcliomata cause the bony changes, ivc may ivith 
advantage quote Cushing, vho says: “Tumours which arc jiarasagittal in 
origin and those which arise from the tcmporo-frontal meninges adjacent to 
the Sylnan cleft seem to be accomjianicd by a hyperostosis cranii more often 
than those in other situations ". 

4. These tumours are very benign, grow very slowly, cause few symjitoms 
— and those rather late — but progress steadily until after some years an un- 
sightly deformity of the head is produced. When they have attained a great 
size there is considerable danger that an attempt to rcmo^■e them may cause 
the patient’s death from h.'cmorrhagc or from shock. When they arc small it 
is not so difhcult to cut through the healthy hone all round the boss and so 
remove the affected part. 

In operating on the large tumours the operation should be done in at 
least two stages, or only a partial operation attempted. In the ease of my 
omi patient I have relieved s\un])toms by removal of part of the bony mass : 
if further sjTiiptoms arise, I shall attempt a further removal. Several deaths 
have been recorded from operation on tlicsc large tumours. ■ 

I am indebted to Sir John Bland-Sutton for the sections from- which the 
drawings were made, and for the loan of Fig. 480. The jihotofiraph of the 
patient was kindly taken by Dr. Pigott. 
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RENAL CALCULUS AND HYPERNEPHROMA. 

By H. P. NVIXSBURY I^ITE, London-. 

The specimen ivas obtained by operation from a man, age .31, who was sent 
0 me suffering from a urethral fistula. His liistory was that two j-cars 
preiiously he had a peri-urethral abscess, which was incised, and a urinan' 
sto'^-^ abscess was not clear from the patient’s 

one' f infection was denied. In the intervening period two 

performed on the fistula. At the second, suprapubic 
onlv t*”'' performed in addition to the perineal incision. Benefit was 
fistula '^pershted operation healing was incomplete and the 

On e.vaminmg the patient when he first presented himself there was a 
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considerable amount of scar tissue and inflammation about the j^erineum 
surrounding the fistula, which was found to communicate with the bulbous 
urethra. It was expected that the iiassage of a sound would reveal a tight 
stricture. A 12/14 sound (English scale) was, however, readily admitted, and 
at the same time the presence of a stricture was detected. It was hoped that 
treatment of the stricture by intermittent dilatation would suffice to remedy 
the perineal condition. This line of treatment was therefore folloAA’ed for six 
months, but the fistula failed to improve. Cj^stoscopj’^ was then carried out, 
when tui’bid urine was seen coming from the left ureter, and clear urine from 
the right. A radiogram revealed a stone in the left kidney. I operated on 













Fig, 4S3. —Kidney split, showing new growth nnd stone. 


this kidney, and removed from the pelvis by pyelolithotomy an oxalate stone 
about the size of a filbert nut. A bluish bulging area having a diamctei 
about equal to that of a shilling piece was then noticed on the outer aspect 
of the kidney about its middle. On palpation with the forefinger in the pelvis 
it Avas noted that this area Avas someAvhat softer than the rest of the organ. 
As the opposite kidnej'' Avas knoAvn to be functioning Avell, and the SAVclling 
under consideration suggested new grorA-th, I removed the kidney. 

On diAuding the kidne}' afterAA'ards an encapsuled growth Ai’ith a diameter 
of about f in. Avas reA'ealed, as seen in Fig. 483, AA-hich also sIioaa’s the stone 
in the position from which it had been remoA^ed. 
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There arc several interesting features in the case. Tlie tumour was 
exceptionally small, and was situated imieii nearer to the pelvis than sueli 
tumours generally arc. It appeared to be completely cncapsuled. Dr. Scott 
Williamson described the gi-owth as a tyjiical hyjjcrnepiiroma wlu’ch liad 
alreadv infiltrated its capsvde. It is interesting to note tliat tlic jjatient had 
never suffered from pain in the left loin, nor had there heen any li:emaluria, 
apart from an odd drop of blood following the ))assagc of a sound. Tlic most 
striking clinical feature of the case, liowcvcr. was the fact tliat the ])er.sistcnee 
of the fistula was due entirely to the infected urine arising from the jircsence 
of tlie renal stone. From the appearance of the kidney it could he seen tliat 
the infective changes Avere A-ery slight and confined to the pelvis. Yet. a 
fortnight after nephrectomy Avas performed, the jierincal fistida. Avhieli had 
resisted all forms of local treatment for two years, u'as completely healed. 


TWO CASES OF ABNORMAL PATELLA. 

Ba- JI. J. petty, Blt.xo.s Ainns. 

1. Congenital Abnormal Bilateral Patellm. — In this case tlic patient 
said that since earliest childhood he had liad tivo knec-cajis on cither 
side, and increased difficulty in Avalking. His jiarcnts stated that he Jiad 



Fin. 4Sj.-.AbnornioI bilateral patella 
(ugbt side). 


Fig. 4S5.— Abnormal bilateral patella 
(left side). 




joint, and as ossifi- 
year, the condition 
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to be described might rightly be regarded as congenital, and as such seems to 
be a unique case. Other cases of double patellae, hitherto described, have a 
longitudinal division, whereas here the division is horizontal, as seen in radio- 
grams of the bone; and furthermore, in this case ossification must have 
originally started in two centres, one above the other. 

The patient called for medical assistance as he had slipped into a hole 
in a field, causing sudden pain in his knee and considerable difficulty in 

walking. On examination, about three hours 
after the accident, there was apparently separa- 
tion of the fragments but no effusion of blood 
into the tissues, and on examination of the 
' left knee a similar condition was evident, but 

? ' ' without so much separation of the fragments. 

. i Evidently on the right side the tendon of the 

quadriceps between the patellre had been torn, 
giving rise to the appearance of a fracture of 
the patelljE without an effusion of blood. On 
inquiry, the above history was elicited, showing 
that we were dealing with a traumatism of a 
congenital abnormality. 

X-ray appearances show a larger uppei’ and 
a smaller lower patella. In both cases the upper 
fragment is somewhat dome-shaped, and its 
lower aspect is quite distinct from the appear 
ance of that seen in a case of fracture. The 
lower fi’agment is more quadrangular, but has 
not the clean-cut appearance of a fracture. 
The separation on the right side is greater on 
account of the tear in the quadricei^s tendon. 

1 Fig. 480. — O.steomn growing {FigS. 484, 485.) 

Stella.^'’" • Under local amesthesia, the opposing patellar 

surfaces were roughened, the bones wired, and 
the tendons sutured. Seen a year after, there was good bony union. 

2. Osteoma of Right Patella in a Case of Congenital Dislocation of 
Patella. — This case is of interest in so far as it presents an apparent form of 
duplication of the patellae, but this appearance is in reality due to an osteoma 
growing from the upper border of the right patella (Fig. 486). The patient, 
a labouring man. was able to get about satisfactorily. 

A CASE OP^ECURRENT ENTERIC INTUSSUSCEPTION IN 
^^^'A CHILD, DUE TO SIMPLE TUMOUR. 

— By L. E. BARRINGTON-WARD, London'. 

For the earlier notes of this case I am indebted to Dr. David Russell, of the 
British Hospital, Lisbon. The case appears to be sufficiently rare to be worth 
recording. 
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BAKE OB OBSCUBE CASES 


R. B., a female, age 6, Avas suddenly seized with abdominal pain and vomit- 
iiiff on Oct. 18, 1923. For two years she had been in indifferent health, and 
had suffered from occasional attacks of abdominal pain and vomiting, uluci 
passed off. On tliis occasion tlie pain and vomiting were much more sc\ ci c 
and showed no sign of abating. On palpation a sausage-shaped tumour was 
found running from above downwards, from left to right, from 2 in. above the 
umbilicus to a point some 2 in. below. With the onset of ]5ain, the tumour 
was felt to harden. Operation was performed immediately by Dr. Russell, 
and a large intussusception of the small intestine was discovered. The bowel 
was engorged and purple, but by compression aided by gentle traction the 
invagination was reduced, some 12 in. of intestine being drawn out of the 
intussuscipiens. As the condition of the child gave rise to some anxict} , 
the abdomen was closed as quickly as possible. After a few anxious days a 


good recovery was made. 

Two weeks later, pain and vomiting began again, and the sausage-shaped 
swelling reappeared. Laparotomy was again performed, and an intussusceji- 
tion apparently identical with that of the first operation was found and 
reduced. Some large glands were noticed, and tubei'cles on the jicritoncal sur- 
face of the intestine, and the intussusception was deemed to be due to irregular 
peristalsis caused by abdominal tuberculosis. From the second operation the 
child made a good recovery, and returned home on Xov. 26, 1923. 

On Jfarch IS, 1921, Dr. Russell was called urgently to see the child, 

and found for the third time the unmistakable trio of pain, vomiting, and 

tumour. On this occasion, by manipulation through the abdominal wall, the 
tumour was reduced, and the abdominal wall became soft and flat, and the 
child felt well again. From this time onwards mild attacks of abdominal 

pain and vomiting occurred, but always passed off with the administration 

of an enema and the appheation of heat to the abdomen. 

On Aug. S, 1924 (the child in the meantime having been brought to 
England), another attack ensued, and Dr. J. Douglas Clarke was called in. 
He found all the clinical features of an acute obstruction, and a large tumour 
occupying the middle of the abdomen. I saw the cliild a few hours after the 


onset of the attack, and found her rather collapsed and vomiting frequenthn 
Enemata had produced no result. There was a large tumour palpable, iunnin" 
from left to riglit and above downwards across the centre of the abdomen. 
It hardened and relaxed, and with the hardening pain occurred. Immediate 
operation was ad\ised. Not unnaturally, in ^iew of the pre\’ious history, the 
mother was anxious for minor measures to be tried first ; but the serious and 
advanced state of the condition was explained, and consent obtained. 

At operation an enteric intussusception was found. The ensheathintr 
layer was distended to about the diameter of the adult ciecum. Reduction 
was accomplished with much difficult}'. Pressure of the ensheathinfr layer 
merely caused the peritoneum to split, and it was onlv bv traction '’on the 
entering tube that reduction was accomplished. The bowel was withdrami 
n nee distinct sections: resistance was felt three times, and on each 

apiicamdMaf tl f overcoming of the resistance. It 

■Ibout 3 J f f involuted within itself three times 

-Vbout 3 feet of jejunum was affected. The bowel was examined and some 

^OL. XII. — NO, 4S. 

53 
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patches of oedema were felt, but no definite tumour. Tlie glands were 
sligh% enlarged, but no tubercles were seen. The disparit 3 ' of size between 
the more or less normal proximal bowel and the hugelj^ distended distal 
part suggested that a reeurrence of the intussusception in a short time was 
absolute^ certain. Accordingly, the parents were advised that after recovery 
from this operation the affected part ought to be reseeted. No lesser pallia- 
tive means, sueh as suture of the mesentery, 
ajjpeared capable of preventing reeurrence. 

The child made a good recovery, hut on 
one or two occasions Dr. Clarke had to reduce 
the intussuseeption in an early state of forma- 
tion by manipulation through the abdominal 
wall. 

On Sept. 17 I operated again, and found 
6 in. of intestine intussuseepted, althoiigli 
there had been no immediate^ 2 ’revions 
S 3 '^mptoms. It reduced easilJ^ On careful 
examination it was now possible to feel 
distinctljr two gi'oups of tumours in the bowel, 
some 6 in. apart, and it was evident that 
these were the cause of the intussusception. 
The general engorgement and oedema at jjre- 
vious opei’ations had prevented recognition. 
No other tumours could be felt, and except 
for the irresence of a large round worm in the 
lower ileum the abdomen seemed normal. 
About 10 in. of intestine containing tlie 
tumours were resected (Fig. ‘1S7), and a 
side-to-side anastomosis was performed. The 
child made an uneventful recoverj’’ and im- 
proved rajridlj'^ in health, and now a]:)pears 
perfectlj’^ well. 

Dr. Nabarro reported that the tumours 
were of the nature of an adeno-papilloma. 

Benign tumours of the small intestine in 
children are uncommon. When I first saw 
the case I was not provided with Dr. Russell's 
excellent notes, and I rather discounted the 
diagnosis of recurrent enteric intussusception 
because of its rarity. It appeared to me more 

Fig. 4S7.— Section of ileum, bkelv a case of partial volvulus of the small 
showin" tumours the cause of in- , • . ^ 

tussusception. ( x ^.) intestine. 

I liave not seen a case before in which it 
was possible to reduce an intussusception in its earlj’’ stages bj' manipulation 
through the abdominal wall. This was done on at least three occasions m 
two different observers. The mother, who was a full^v-trained nurse, aiu 
whose observations appeared reliable, was quite certain that she had cut short 
manji attacks by administering an enema. It is conceivable that the enema 
initiated reverse peristalsis. 
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IMPACTION OF A GALL-STONE IN THE UPPER JEJUNUM: 
ACUTE OBSTRUCTION: CYSTIC PNEUMATOSIS OF THE 
JEJUNUM ABOVE THE OBSTRUCTION. 

By DOUGLAS DREW, London'. 


.AL, A JiALK age 70, had suffered for years Y'ith indigestion and ill-dcfincd 
sj'mptoms suggestive of gall-stones or gastric trouble. More recently he had 
had attacks of vomiting, and a fortnight before the onset of obstruction, 
hcematemesis and melsena occurred, associated ■with attacks of sc\ ere abdom- 
inal pain. There had been no trouble n-ith the hovels until forty-eight hours 
before I sav the patient. He had a veak lieart and albuminuria. 

On Sept. 6, 1924, I vas asked by Dr. Stokes to see him on account of the 
acute obstniction. The vomiting vas insistent, at first of greenish colour, 
and later brown, with a stercoral odour. It was obvious that ojieration was 
urgently needed, but I was somewhat puzzled by the condition of the abdomen, 
which was not distended but flaccid ; nothing could be felt, but there was 
tenderness on the left side. 

On opening the abdomen to the left of the umbilicus, a distended and 
discoloured coil of small intestine presented, together with other coils which 
were pale, empty, and contracted. On tracing the distended coil upwards, 
the duodeno-iejunal flexure was at once reached, while on following it dorra- 
wards for a short distance into the left flank, a large oval mass was found 
tightlj’- impacted in the bowel at a distance of about eighteen inches from 
the flexure. Below this the bowel was about the normal size and slightly 
injected for about twelve inches, where a second stone of smaller size was 
found ; below tliis the bowel was pale and contracted. As this smaller mass 
did not appear to be causing obstruction, an attempt was made to manipulate 
it upwards to remove it with the larger mass tlnough the same incision, but 
this could not be done, so it was removed thi’ough a second incision. Just 
above the site of impaction of the larger stone there was some Ij-mph on the 
wall of the bowel. 


At irregular intervals along the distended bowel were situated a number 
of soft round projections from the intestine into the mesentery. I counted 
five ; the largest was about three-quarters of an inch in diameter, and the 
smaller ones ^-aried in size from that of a small marble to that of a pea ; on 
manipulating them gently they collapsed and disappeared, distinct soft 
emphj’sematous crackling being felt, but the}' reapj^eared at once. Owing to 
the urgent nature of the case, a detailed examination could not be made, but 
no sacculation was present in the collapsed coUs or in the transverse colon. 

The two portions of the stone fitted together fair!}' well and suggested 
lat It had fractured ; it may, however, have been due to faceting The 
measurements were : length, when fitted together, ^ in., breadth 1 t% in. 
circumference 4i in. It was greenish-black in colour, and rather friable 
was nm .rV had not caused obstruction, in that the bowel 

^va5 obvio fr, "" discoloured as it was above the larger mass, yet it 
. lecessai} to remove it, as it might have given trouble in the 
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narrower ileum, and it was most important not to have anj^ possible cause 
of interference with the onward passage of the contents after the obstruction 
caused b}^ the larger mass had been relieved. The absence of distention is 
explained by the high level of the obstruction. 

The case appears to be worthj’^ of record, as an impacted gall-stone is one 
of the rarer causes of obstruction, while it is still more unusual for the 
imiDaction to occur at so high a level. 

The chief interest, however, lies in the condition of the bowel above the 
obstruction. I had recentl}’- read with much interest Mr. P. Sargent’s 
exhaustive article on cj’^stic pneumatosis, from which it api^ears that tlie gas 
may be in closed spaces or it may form a bleb on the wall of the bowel from 
which it may be displaced by gentle pressure, as in the case under notice. 

Whatever the cause of its production, all the conditions mentioned by 
Mr. Sargent were joresent ; it maj' have been caused by : (1) The mechanical 
pressure of the obstruction and the vomiting forcing gas into the tissues 
through abrasions in the mucous membrane produced by the gall-stone ; 
(2) By bacterial infection of the wall of the damaged bowel ; or (3) The 
lesion may have pre-dated the obstruction, as an idcerative lesion— probably 
in the duodenum — ^must have been present in order to account for the 
passage of the gall-stone into the intestine. 

I think the first is the most probable explanation, as if it had been caused 
b}’' bacterial infection, there would probabh' have been signs of inflammation 
around the blebs. The chief point in which the case differs from the others 
is that the blebs were entirely along the mesenteric border. 

The after-historj’' is brief, as the patient died from sudden cardiac failure 
before he recovered from the ansesthetic. 
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Modem Operative Surgery. Edited by II. 'V. C.otsox. F.II.C.S., .Sciiior 
Prince of Wales Hospital, Tottenham, etc. In two volumes. Itoyal bvo 
pp. 7S4, ^^^lll 305 illustr.itions ; Vol. II, pp. TS4, with 3T0 jllustnitions. 1021. 
Cassell & Co. Ltd. £3 3s. net. 


Surpcon, 
Vol. I, 
London : 


The editor of thcse'volunics states in his preface that they arc “ an attempt to 
present the whole range of modern surgical operations . . . and to exclude those 
that have lost their usefulness and to include only those new operations winch have 
proved their value We think that the editor and his colleagues have carried 
tliis out in a most admirable manner. 

Tliis work is a veiv- welcome change from the usual t\-pc of operative surgery 
text-book, in that not only is the technique of operations fully described, but the 
theoretical considerations of indications for operations, the rationale of the operation, 
and the prognosis are also fully dealt with. That the exclusion of old, classical 
operations not now used has not been carried to excess is witnessed by the inclusion 
of Same's external urethrotomy; in the place of those that are really obsolete are 
a vast number of new surgical procedures now in general use, many of which 
appear for the first time collected in a text-book. This is where an entirely new 
work on operative surgerj- is so superior to revisions of old, many-editioned text- 
books. 

Amongst special features is the inclusion of a chapter by Sir Henry Gauvain 
on the conservative treatment of surgical tuberculosis. Two cha])tcrs from the pen 
of Mr. Sampson Handley are desennng of particular notice. They deal with both 
the theoretical and the practical aspects of the operative treatment of malignant 
disease and of operations on the breast. The chapters on abdominal surgerj" are 
verj' complete, and give in a most practical way all the modern operative treatment 
of abdominal conditions. Mr. H. D. Gillies contributes a valuable chapter on 
plastic surgerj'. In addition to these and other chapters on special subjects such 
as operations on the ear, nose, and throat, and gj-na;cological operations, the whole 
of operative treatment is well covered. 

The volumes are well printed on good paper, and are profusely illustrated, and 
there are many valuable references to original articles. They form most worthy 
companions to the already well-knomr three-volume Sy^lcm oj Surgery produced 
by the same publishers. We must congratulate the editor and publishers on ha^^n" 
produced a work which rvill be of great value to all those who practise surgery. ” 


Goitre ; A Contribution to the Study of the Pathology and Treatment of the Thyroid 
Gland. F. de Quervaix, Professor of Clinical Surgeiy in the University of 
Berne. ^Translated from the French by J, Sxowai.vx, M.D., M.R.C.P. Royal '8vo. 
Pp. 24^r, with US illustrations and a' Bibliographical Appendix. 1924. London ■ 
Bale, Sons & Danielsson, Ltd. 21s. net. 

Tim title states that tliis is a contribution to the study of the subiect and the 
Introduction very- clearly sets forth the aims of the book. “ It is to describe those 
lew methods winch daily experience of the operation has impelled us to adopt and 
to emphasize thop details wliieh are essential for a beginner to realize. We have 

satisfied -with their own method.” It is not 
the intention of the author to reuew the whole pathology- of the gland but the 
importance of realizing the ftmetional value of residual thj-roid Usle in difflent 
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tj-pes of goitre (at operation) is stressed, and, in order to assess this, the neeessitv 
for biologieal study of goitrous tissue. 

The contents of tlie book are excellently balaneed. The surgical anatomy of 
the thjToid is dealt with sufficiently for all practical purposes, especial attention 
being given to the fascial planes of the neck in relation to the thjuroid gland, the 
vessels, and the parathj-roid glands. This is important in what may be called the 
‘de Quervain’ method of approach to the arteries in operations on the thjToid gland. 

In the chapter on physiolog}', current theories are tested in the light of the 
author’s personal investigations, and the reader is left with opinions that are rational, 
and are as clear as the present condition of the subject permits. One feels the fair- 
ness of the author's criticism and the sanitj' of his judgement. As regards etiology, 
he realizes that, although much work has been done, the causes of goitre are not vet 
established. 

Probablj' the most useful chapters in the book are those devoted to pathological 
anatomj’' and pathological phj'siology. After the extensive nomenclature which has 
grown around the varieties of goitre in the literature. Professor dc Quervain’s concise 
description of the types, with the illustrative microphotographs, is extremely elear. 
In these chapters he is not reviewing literature. It is personal work of the liighest 
order, witten by one who alreadj^ knows all that is available of the work of others. 
Although this book is intended primarily for surgeons, these chapters particularly 
have a wider interest. 

Under diagnosis much useful information is given, and the value of X-ray 
examination in intrathoracic extension of goitre is shonm. The extent of the tumour 
and the position and degree of compression of the trachea can be accurately deter- 
mined by this means, and by this means alone. 

The present position of the prophjdactic treatment bj^ means of iodine in 
Switzerland is dealt with. It is shown that if administered in cooking salt the 
amount of iodine should be infinitesimal — 5 mgrm. of iodine to a kilo, of salt. Mlien 
a decigram per kilo, of salt was used, grievous results followed. The smaller amount 
is now used, and, as well as this, during school age, 1 to 2 mgrm. of iodine is given 
in a pastille weeklj^ for a year, and afterwards whenever required. De Quervain 
rightly states that there is still much to be determined in the matter of prophylaxis, 
and that this cannot be studied in the laboratories alone. IVe feel that this is 
important. The morbidity from goitre in most countries is verj' high, and if it 
could be found possible to put aside the ward of an infirmary where clinical investiga- 
tion could be carried on side by side with facilities for physiological and pathological 
laboratory work, great good would be achieved. 

The chapters dealing with treatment, conservative and operative, will be found 
most instructive. This part of the subject is treated exhaustively. Indications 
and contra-indications for various kinds of treatment are given, and one feels all 
the time that the reasons put forward are backed by large experience, that all 
methods have been tested, and the best standardized. 

As regards operation, surgeons may differ in details — dc Quervain is never 
dogmatic, and explicitly states that he is only describing n safe way ; but every 
surgeon will agree that his method is a very sound one, and no surgeon who 
follows his directions will go far astraj\ One point might be mentioned because it 
gives the key to two different methods of attack on large diffuse goitres. De Quervain 
ligatures the four main arteries, and then almost bloodlessly removes a wedge from 
each side and as much of the isthmus as is necessary. This is a clean and e/ricient 
operation ; but it has alwaj^s seemed to the reviewer that, as these goitres consist 
of tissue much below the normal in function, it is wise to conserve to the utmost 
the blood-supply of the residual gland tissue, and that therefore it is wiser not to 
ligature the main vessels outside the gland, but to pick them up as the gland is 
sliced. It makes the operation slightly more bloody, but it leaves the remaining 
o-land tissue much better vascularized. This is a matter of personal opinion. 

” In the chapter on malignant goitre, it is shown how dillicult — and sometimes 
how impossible— it is to differentiate between the various types of malignancy, 
either clinicallj’ or microscopically, and in the chapter on thyroid deficiency a naming 
note is sounded as to the success of th 5 Toid grafting. 
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Exophthaimie goitre is not relatively so prevalent ivs other types of goitre in 
Switzerland but the pages devoted to it arc written willi the same knowledge and 
iud-'ement as is the rest of the book. Altogether Professor clcQucrvam has cornpressed 
Mo“-n5 patres an astonishing amount of information of the higlicst order. It bears 
no er-idence'of compression. It is lucid. It covers the ground so well that singularly 
little of importance is omitted. On some inatler.s it is illuminating to a degree, and 

on all it is most helpful. • • . i t 

A word about the translation. The reviewer has not seen the original, but it 
seems to have lost nothing in the process. For alt one can tell, it might have been 
written by a master of English, and both I’rofcssor do Quervain and Dr. Snownan 
are to he congratulated. 


Manual of Surgery. Bv Alueiit Caui-uss. C.B.E.. M.B., M.S. (Loud.), assisted by tr.cii. 
P. G. AVakei-ey, F.R.C.S. Eleventh edition. Demy Svo. I’p. loTO a- x, with 001 
illustrations, lo coloured plates, and 70 radiographic plates. 102-1. London ; Baillierc, 
Tindall & Cox. 30s. net. 

Tins work has become so much regarded as the standard text-hook of surgery for 
students that it would be scarcely necessary to review it in any detail, even if 
tliis were possible in the sjiacc at our disposal. The war-time surgery has heen 
to a large extent incorporated in the body of the hook, hut a short terminal 
chapter dealing with special points in militarj' surgery has been retained at the end. 

Jlr. ATakeley is largely responsible for bringing the hook up to date and for 
the addition of numerous sections and illustrations describing new procedures. 
Special attention lias been given to the prevention and cure of dcformilic.s, the 
so-called orthopjcdic surgery. 

The book possibly suffers a little from the fact that, whilst a great deal is new 
and modern, a great many of the old illustrations and descriptions have been 
retained though often of an obsolete character ; as an example, Fig. 325 .shows 
a pattern of Thomas's Avalking knee-splint wJiicli is never used now. HoAvcver, 
the work as a whole represents n positive mine of information, and Ave know no 
other which is quite its equal. 


Handbook of Operative Surgery. By Sir AA'iei.m.u InEE-t-XD de C. AATiKEEeh. Demy 
Svo. Pp. 441 x\-i, with 298 illustrations. 1025. London : Baillierc, Tindall & Cox. 

los. net. 

This is the fourth edition of Sir AViliiam AAlieeler's small handbook of operative 
surgerj-, and the fact that it has run through three editions in the course of nineteen 
years is indicative of its A-ahie. 

It is a tlioroiighly sound practical book, in which the most important points 
of all the ordinary operations are put forward in a clear and concise manner. 


Selerted Essays on Orthopedic Surgery. By Newton Melman Scuafi'eh, M.D., 
1?.A,C.S., Emeritus Professor of Orthopedic Surgerj-, Cornell Unii-ersitv Aledical Collcfre, 
etc. Jledmm Svo. Pp. G30 -f x, illustrated. 1023. New York and London: G. P. 
Putnams Sons. fi 5 . 


particular! j- in this countrs', to understand the reason for the 
puDUcation of this collection of essays. Most of tliem ivere first puhlislied many 
‘?"^:’septic surgerj- was in its infancy. In some cases the 
for" rv recognition of important principles accepted at the present daj- — 

the non-interference in abscess in chronic tuberculous disease of 

neck of however, to be a later essay, and tliat on fracture of the 

Otherc '"■’“ch ex-tension in a position of abduction is advocated, 

suraeons although accepted among the older orthopa:dic 

thc“ess^v on 1 ® definitely out-of-date at tlie present time. In 

and from ^ ^ee-joint, treatment by a knee cage is advocated, 

w trom a footnote added recently it would appear that the author is still opposed 



808 THE BEITISH JOURNAL OF SURGERY 

to operation ; whilst in an essay on knock-knee and bow-ieg a rack splint, somewhat 
similar to that used in this countrj" for a period of perhaps fifty years, is still advised 
in preference to osteotomy. 

It is probably true, as Professor Lovett says in his foreword, that Schaffer 
persisted in pressing for the conservative mechanical treatment of tuberculous 
disease at a time when operation was being much advocated ; but he was by no 
means alone in this attitude, either in America or in this country. A second point 
with which Schaffer’s name is associated is the so-called “non-deforming club-foot”. 
In this he did real service by calling attention to minor disabilities of the foot, 
which can be readily treated by mechanical means ; but even here his pathological 
description must be considered to be out-of-date at the present time. ° 

The book can only be recommended as one for a library and as suitable for 
those who are interested in the historical side of orthopedics. 


Rejuvenation : The ’Work of Steinach, Voronoif, and Others. By Noioiax IlAinE, 

Ch.AI., iM.B. Demy 8vo. Pp. 223, illustrated. 1924. London : George Allen & 

Unwin Ltd. 7s. Gd. net. 

In this book, written for the ‘educated layman’ as well as for the medical 
practitioner. Dr. Haire recounts the obsert'ations and claims of Steinach, Voronoff, 
and others, together with accounts of twenty-five cases on which he himself has 
performed a ‘rejuvenating operation’. The first quarter of the book is devoted to 
the experimental bases on which such operations are founded. To any one who is 
accustomed to observations upon laboratory animals the effects claimed for trans- 
plantations of sexual organs within the same species will not be so convincing as to 
the uninitiated — as, for example, in the claims for increased longevity, whilst the 
effects attributed to heterologous transplantation will be met with incredulity. The 
greater part of the book is given over to the records of cases which have been sub- 
mitted to vasoligature or testicular transplantation by various foreign surgeons. 
The general impression gained from a reading of these cases suggests that whatever 
the method employed, “ Conrad in search of his sexual ambitions ” meets with his 
reward of more or less fleeting joj^s. 

However, there would seem sometimes to be a certain amount of general benefit 
— how much it is impossible to compute — ^which may be derived from the absorption 
of testicular ‘hormones’ from slowly degenerating gland tissue. 


Infantile Paralysis in "Vermont, 1894 to 1922: A Memorial to Ciiaules S. Cavarlky, 
M.D. Pp. 375, with numerous charts and drawings. Burlington, A^ermont, State 
Department of Public Health. 

This book consists of the principal writings of Dr. Cavarley descriptive of the special 
epidemics of poliomyelitis which took place in A’'ermont between 1894 and 1917. 
These papers are preceded by an appreciative biographical note of Dr. Cavarley. 

After the description of the epidemics, seven verj^ valuable chapters, chiclly 
from the pen of Robert AAL Lovett, are added, dealing with the treatment of infantile 
paralysis and the organization of its after-care. Great stress is laid on the early 
recognition of the disease and its treatment in its early stages by complete rest. 
It is shown that in the upper limb the most severe paralysis affects the proximal 
muscles, whilst in the lower limb it is the distal muscles which are most often com- 
pletely paralysed. The suggestion is made that this distribution is determined not 
by the original lesions entirely, but in part at any rate by the muscles concerned 
being those which are subject to the greatest strain. In the arm the weight of 
the limb affects the proximal muscles, whilst in the leg the weight of the body 
throws most strain on the distal muscles. 

The course of the disease is divided into three stages. Tlie first is that ol 
infection, marked bv fever and tenderness, which lasts for about one month ; the 
second or quiescent stage lasts for about two years, and during the whole of tins 
time recovery of apparently paralysed muscles may be secured wholly or m part 
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bv suitable treatment. This treatment consists in the main of rest obtained by 
appropriate splinting, together rvith muscle rc-cducation. The imi)ortant point is 
made that in the early stages of recovcrv, if the ninsclc is fatigued it will lose its 
power permanently. Possibly this is one of the reasons for the common associa- 
tion of the Tlutei', quadriceps, and calf muscles, as these arc the muscle groups 
associated with the act of standimr. If the patients arc allowed to stand as soon 
as thev can possibly do so, it is easy to understand why these groups of muscles 
should' become finally paralysed. In the third stage of the disease the amount of 
paralysis is definite and final, and the treatment consists in the cure of contractures 
or deformities and the cmploj-mcnt of tendon gnifting, lixation of joints, and the 
application of apparatus. 

Tire six concluding chapters of the book arc by Drs. .Vycoek. .Ainoss, and Taylor, 
and give an accoimt of the Research Department of the Vermont State Hoard of 
Health, dealing with acute poliomyelitis. Certain species of monkeys can be inocu- 
lated with the disease, and an examination of the cord from these exiierimcnts has 
yielded interesting results. The disease consists essentially in a fiatchj' myelitis 
in which the blood-vessels throw out a diffuse round-celled infiltration, which 
ultimately destroys some of the nerve-cells in the grey matter. This experimental 
erddence gives a rational basis for the treatment of the disease in its early stages 
by prolonged rest, because it shows that the dost met ion of the ncrvc-cells is not a 
primarj’ phenomenon, but a secondary result of a diffuse inllammation. 


Practical Surgery Illustrated. ISy Vicroit Paiciu'.t. Translated by P. R. II. .Atkin-son, 
M.D.. C.M. (Edin. Uiiiv.). With an Introduelion by Sir Cii.Mtpr.s Goiinox-WATSo.x. 
C.il.G., F.R.C.S., Surgeon and .loint LcetuTcr in SurgerA', St. Ilarlholomcw’s Hospital. 
In two volumes. Imperial 8vo. Vol. I, pp. 20.1 -f xiii : Vol. II, pp. 2.>2 -r ix. 1924. 
London ; Ernest Bcnn Ltd. 18s. Gd. each. 


It is a great task to attempt the compilation of an atlas of surgery where the 
drawings are made at actual operations. Of necessity it must bo spread over a 
considerable time. There are, of course, drawbacks, for inevitably difleront aspects 
of a subject are scattered without any definite arrangement throughout the book. 
Tliis defect might be remedied at the cost of .a certain amount of trouble in subse- 
quent editions. On the other hand, the advantages arc manifest. The reader at 
least knows that he is dealing with real things, and secs the steps of operations rvhich 
have actually happened. The artist has carried out his work extremely well, though 
obviously he has resorted to much simplification .at times. Alwaj-s, however, he 
depicts essentials. 


In Part I the first chapter, on surgical organization, cannot be considered ven,' 
satisfactory. Then follows the consideration of hernia, hydrocele, acute appendicitis, 
adenoma of the breast, and hemorrhoids. Tlicsc are verj' ordinary chapters, yet 
AAorth perusal, for, all through the book, the author gives practical hints from his 
own e^erience, some of which are valuable, some not. Nevertheless they reflect 
he opinions of a skilled operator with a large experience. AA'e do not, for instance, 
agree Avith him that it is adr’isable to use buried silkAi'orm-gut sutures in the 
reatmerit of hernia ; but his adAice to make the smallest possible incision and do 
0 ling but drain when there is a circumscribed appendix abscess is good, 
nipti" other routine operations are described, including an attractiA-e 

of curing a A-esicoA'aginal fistula, after Avhich the author treats of carcinoma 

wlip -'Abdominoperineal excision is regarded as the operation of clioice 

carc^ * possible. Pauchet says that of four patients Avho consulted the surgeon Avith 
from*'tr''' ^ disease Avas ineradicable by operation, tivo Avere operable 

metlinri^^ perineum in two stages, and one in one stage by the abdominoperineal 
this rni f . proportions are almost the reverse of the general experience in 
The sent; about 70 per cent of patients are inoperable AA'hen first seen. 

cliromV inT gastrojejunal ulceration should be read, but that dealing Avith 

Muniln- conA-incing. AA'e note that the author still uses the 

jiiiA Dutton on occasion. 
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In Part II Tliiery de INIartel gives an excellent description of cerebellar 
operations, rvhilst J . L. Faure and H. Rubens-Dnval mite on the operative and other 
methods of treating carcinoma of the uterus. The rest of the book is by Pauehet. 
On the whole, this volume is better than the first. He shows the removal of a very 
large renal tumour through a transverse abdominal incision. There is a chapter on 
prostatectomJ^ To gauge the suitability for operation as far as the risk from 
urtemia goes, the determination of Ambard’s constant is recommended, as well as 
the value of the urea in the blood. The figure for the latter must be about 0-3,5 
to 0-45 to allow of prostatectomy. This errs on the side of caution. Often the 
operation can be brought to a successful issue when the blood-urea is greater than 
this. The two-stage method is employed in 40 per cent of cases. The mean 
mortality from suprapubic prostatectomy has been double that of the perineal 
operation, which is the one selected for illustration in this volume. 

Complete gastrectomy has been performed by this author no fewer than five times. 
Three of these patients survived. The author shows how the oesophagus is sutured 
to a loop of jejunum brought up through the mesocolon, the limbs of the loop being 
anastomosed together below that structure. The Y-gastro-entero stomy is still 
performed under certain circumstances. Cfficoplication is illustrated and described, 
though it is difficult to see any rational basis for this operation. The volume ends 
with another chapter on cancer of the rectum, where a ver 3 ’^ clear description of the 
abdominoperineal operation is given. 

These books are marred by faultj”^ translation and inefficient proof-reading. 
It is surelj' the aim of the translator of a foreign author to convei”^ his meaning as 
e.xaetly as possible, but -(ve find here a slardshl}^ obstinate adherence to the French 
method of expression and construction which is verj' irksome to the reader and 
frequentlj' leads to obscuritj'. 


Die Uebei-pflanzung der mannlichen Kelmdriise. By Dr. Rohert LiciiTEXSTEax. 

Pp. 113, with 10 illustrations. 1924. Vienna : Julius Springer. Kronen 75,000 ; 

dollars 1-05 ; gold marks 4-40. 

This monograph on transplantation of the testicle gives much useful and 
interesting information on the subject. The author begins with a chapter on the 
influence of the testicle on secondary sexual characters ; he then describes the 
nature and functions of testicular cells and the effects of X raj's upon them, and 
gives a good summarj' of much experimental work that has been done upon the 
lower animals bj”^ various observers. 

Transplantation in man is discussed, and a full description is given of the 
operation recommended. Full clinical details are supplied of a series of cases in 
which both testicles had been lost as the result of injurj’’ or disease. Transplanta- 
tion of a human testicle taken either from other patients operated upon for hernia, 
or from generous relations, was performed in each case. The conditions of eunuchoid- 
ism and homosexualitj’^ are then described at considerable length. I he result s 
of transplantation operations for both these conditions are fullj'^ described. A 
short critical summary of the results of the twenty-two transplantation operations 
upon Avhieh the monograph is based completes the work, which is worthj' of careful 
study bj^ those who are interested in this branch of surgerj'. 

The illustrations are mostly photogi'aphs of patients after operation. There 
is a good bibliographj- of four pages. 


Le Pancreatiti. By Dott. Domenico Calzavaka. Imperial 8vo. Pp. 392, illustrated 
in black and ivhite and in colours. 1924. Bologna : Licinio Cappelli. Birc . . 

This monograph, which issues from the University of Padua, covers cxistmg knov- 
led"e of the conditions, with the curious exception of a verj- mea^e reference o 
Bantin<r's work. It suffers, but not so severety as some similar Italian vorks, rom 
a disinclination to appraise the multitudinous opinions and descriptions 
with so much industn,' and care. Here, however, the author is perhaps a iso \ a , 
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for he includes a considerable section of reports of Iiis own cxperinicntal work and 
illustrates it bv excellent photomicroprniplis. 

Tlie scheme of the book embraces ttircc jiarls. 'llic lirsi, <;eneral, covers llic 
anatomy phvsiolog\-. ctiolo'r.% patho.itcnv. morbid anatomy, and symptomatology 
of pancreatitis generally. The second pari deals with the forms of acute pancreatitis, 
suppurative and non-s'uppurativc, and acute necrosis ; and with the chronic forms, 
including s\-phiiitic. tuberculous, and lithiatic. The tliird part details experiments 
on the production of acute necrosis by obstruction of the intestine, and on the clTcet 
of introducing bile into the ducts during activity of the gland, and in the resting 
state. 

Probably the monograph gives an accurate rctlection of the iiresent stale of 
knowledge of the disorders. It leaves the impression, doubtless correct, that bedside 
diagnosis is still very* uncertain : it turns, in the spirit of the times, to elaborate 
biochemical tests to supplement the failure of clinical acumen : but whilst on the 
one hand it discloses the complete unreliability of such :i test as Cammidge s. it offers 
the discovery of 'In'pcrglycJcmia without glycosuria' as a critical test for the 
diagnosis of a condition so blastingly <lespcratc that its author atlojits the phrase 
of Giordano — ■dramma pancrcatico’ — for its dcscrijition. 

The book is well written, sujiplics amjdc bibliographies, and deserves to he read. 


ITrologisehes Praktlkum. By Professor Dr. I. CoitN. Berlin. Second edition. Crown 
8vo. Pp. 399, with 91 illustrations and 3 colonrcd plates. ]!»2t. Berlin .and 
Vienna; Urban i Schwarr.cnbcrg. Schw. fr. ll-2,". 

This is a real ‘Iiandbook’, and is an attempt to cover a great deal of ground in a 
small space ; it is well printed, and clearly but very concisely written. The illustra- 
tions are mostly of various instruments, and there arc three coloured jilatcs, one 
of urethroseopic pictures and two of cystoscopic appearances. 

In the introduction to the first edition the author mentions that the book was 
■'vritten rather for students and those in general practice than for the urological 
specialist ; he therefore confines himself to the description of the indications for 
operation, and does not discuss the details of operative technique ; in the enumera- 
tion of the various tiierapeutie measures he tries to accentuate those that arc within 
the reach of the general practitioner. The second edition has been added to, and 
contains the details of X-ray examinations, including pyelography, and a discussion 
on the importance of the ditTcrent methods of estimating kidney function. 

The book is dhdded into three sections, the first of which is devoted to methods 
of e.vamination ; the second to an analysis of the various .symptoms that m.ay arise 
in diseases of the urinaty- organs ; and the third to a short description of the diseases 
appertaining thereto. 

On the whole, this book gi^•cs a fair precis of modem urological practice, but 
lere are some omissions which must strike the English-speaking urologist as 
of Va ^ examples ; Under the heading of the estimation 

dnej fimction, the injection of indigo-carmine is given rather a prominent 
In^n^’ ^ recommends its injection into the muscles of the buttock. 

procedure is apt to leave a hard and painful nodule which 
isVnr, ^ f'die to disappear, and the appearance of the dye in the urine 

and delayed for half an hour or more : this is very trying both to the patient 

TeUed ’ jojeotion of the dye into a vein is much less painful and can he 

method" " much more expeditiously ; the author does not even mention this 

to indications for prostatectomy, we cannot find any allusion 

mTOortanpJ"t ra- English surgeons would attach more 
th«e is a ir.° particular e.xamination than to any other single factor. Again, 
•lut amon-Kd non-operative treatment of Bacillus coll pvelitis, 

to the use of alk remedies recommended one looks in vain for anv reference 
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We are surprised to find that Professor Dr. Cohn prefers nephro- to pyclo- 
lithotomy ; the reason he gives is that stones in tire eortex may be missed by the 
latter ineision ; this has not been the experience of most surgeons, and the risk of 
incising the kidney is very mucli greater than that of making an opening into tlie 
pelvis ; luemorrhage never follows the latter, and many kidneys have had to be 
removed for secondarj^ bleeding after nephrolithotomy. 

For hajmaturia from stone in the kidney, the author advises rest in bed, the 
administration of various stj'ptie drugs, and, if necessary, the injection of gelatin ; 
we suggest that a simpler way to combat the bleeding, which is seldom severe, would 
be to remove the stones from the kidnej’^, or, if that were not feasible, to take awav 
the kidney. 

Lastly, we totall3^ disagree with the following teaching on the subject of 
hcematuria. After giving an excellent account of the causes of this symptom and 
stating that it is onlj' a sj^mptom, “ Die Hamaturie . . ist nur cin Symptom ”, 
he goes on to saj% “ Nevertheless it will be the first duty of the doctor to bring the 
bleeding to a standstill ”. In our opinion, this is frank urological heresj" ; the first 
duty of the doctor is to send the patient to a hospital or nursing home where 
cystoscopy can be carried out and the cause of the hajmaturia investigated ; only 
if this is taught will the unfortunate sufferer from an earlj' tumour of the kidnej' 
ever have a chance of a permanent cure. 


Allsemelne und spezielle chirurgische Diagnostlk : ein Lehrbuch fiir Studlerencle 
und Arzte. Bj' Professcr Dr. jMax Kappis. 4to. Pp. 052 + xxiii. Illustrated. 
1924. Berlin : Urban and Schwarzenberg. Paper cover, 15 gold marks ; Bound, 
18 gold marks. 

This is a tj'pe of book of which there are few examples in the English language. 
The diagnosis of surgical affections is treated exhaustively as far as this ean be done 
without the demonstration of actual clinical cases. Professor Kappis is of the 
opinion that the tendency to relegate diagnosis to the phj'sician, and technical pro- 
cedures only to the surgeon, who shall perform them at the behest of his medical 
colleague, is essentially Avrong. Nobody can weigh the gravity and consequences 
of operating, or refraining from inten^ention, with the accuracj' of the surgeon of 
experience. It would, therefore, be a catastrophe were the art of surgical diagnosis 
neglected bj’' oncoming generations of surgeons. These were the grounds prompting 
him to write this book. 

In the first part of the treatise the general condition of the patient is considered, 
such as the efficiency with which the vital functions are carried on, the state of the 
blood, the skin, and such matters as the influence of constitution as far as can be 
gathered from bodj’’ weight, development, investigations of the vegetative nervous 
system, and so on. Part II deals with the general surgical diseases, such as sj^philis, 
actinomjmosis, and affections of tissues, skin, bone, nerve, blood-vessels, and joint.s. 
In Part III surgical diseases are treated according to the part of the bodj’' affected. 

All through the book the principles of diagnosis are clearly and fully laid down, 
and appear to be thoroughly up-to-date. There is a splendid series of illustrations, 
which number more than 600, ndtli a few coloured plates. The arrangement ol t ic 
book leads to a certain amount of overlapping and the necessity for crop-reference, 
but this can scarcelj' be considered as a blemish. Taken as a whole, it is a ^cr^ 
satisfactorj’^ treatise. 
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wMi flatus had also passed by the anus. The lower abdomen, though still tender 
Jiad lost Its tension, and the rigidity was less marked. Three days after the opera- 
tion a tender swelling developed in the right iliac region. There was also some 
suppuration of the incision of the second operation. The right iliac swelling was 
opened two days later, and proved to be an abscess in the abdominal parietcs, 
probably due to extension of infection from the region of the second operation. No 
leakage took place at the lateral anastomosis. Itflien the Paul’s tube came out, there 
was a considerable escape of semi-fluid intestinal contents from the csecostomy, and 
the bowels also continued to act per anum. The patient’s temperature fell, the 
wound assumed a health5' aspect, and her appetite returned. For some time after 
the operation a fluid action of the colotomy wound followed each meal. Nutrition 
rapidly improved and strength returned. The crecostomy wound contracted and 
closed. 

The anrcsthetics were gi^'cn by Mr. Herbert Charles. I am indebted to Drs. 
A. .1. Hogg and W. B. Stanford for their unremitting care in the after-treatment, 
which alone rendered recovery possible. 

The patient remained well for years afterwards, but was reported in 192t to 
present signs of pernicious anaimia. 


Case 2. — Mr. B. B., an actor, age 24, had been ill for a fortnight in 1917 witii 
symptoms at first thought to point to appendicitis, but later considered to be due 
to pneumonia on account oi signs at the right base. On the tenth day of his illness 
he was moved from Southend and placed under the care of the late Dr. Wright, of 
IVarwick Crescent. On the following day his temperature descended by crisis, but 
on the thirteenth day he complained of pain in the right iliac fossa and Dr. IVright 
noticed a lump there. The next day he was worse, and I was asked to see him. 
He was in good general condition ivitli a pulse of 84 and a temperature of about 
100°. The abdomen was soft and moved on respiration, but in the right iliac fossa 
there was a large definite lump extending upwards and backwards into the right 
lumbar region. Dr. Wright and I agreed that an appendix abscess was present, 
and the patient was operated upon the same evening. A large quantity of fcctid 
pus was evacuated through an incision in the right iliac region. The abscess cavity 
was sloughy and extended upwards in the right loin as far as the liver. A counter 
opening was therefore made in the right loin. The appendix could not be found 
and had apparently sloughed away. A prolonged search for it was not considered 
advisable. The cavity’- was washed with normal saline and ivith flarine, 1-1000. The 
following morning at 0 a.m. he had passed urine and had not vomited, but flatus 
had not passed. He was perspiring freely’. At 6.30 p.m. the day’ after operation, 
he vomited for the first time, and this was repeated frequently’ during the succeeding 
night. On Oct. 1, a turpentine enema and injections of eserine and pituitary’ uere 
unsuccessful in causing the passage of flatus except in the smallest quantities, anr 
although his temperature had fallen practically’ to normal, intestinal obstruction uas 
evidently present. On Oct. 2, the abdomen below the umbilicus showed rigic i y 
and a football-like distention, while above the umbilicus it was somewhat dis en et 
but not rigid. It was obvious tliat the patient would die of obstruction 
relieved, and at 2 p.m. on the same day’ I again operated through a median lyp 
gastric incision. On passing the hand into the pelvis some turbid fluid escap > 
and near the bottom of the pouch of Douglas several loculated abscesses con ” 
thick pus were evacuated. Two large drainage tubes were inserted into fn l,c 
The condition of the intestines -was now investigated. The ccecum was oiin 
collapsed and almost normal in appearance, but the small intestines ® ‘ , 

zontal line drarvn trvo inches beneath the umbilicus were congestec , 
distended, and sharply kinked in many places by’ sticky intestine, 

there was a diffuse paralytic obstruction up to the lower part of i * 

The incision was prolonged upwards as far as the transverse , distended 

normal and collapsed. The small intestine in this S tfiat M 

was not inflamed or oedematous. It was, horvever, so much dis ^ 

ate relief appeared imperative, and through two small punet ‘ j of the 

and subsequently closed with two purse-string sutures a consideraWe icn„ 



431 


ACUTE ‘GENERAL’ PERITONITIS 


ieiunum was partiallv emptied. A coil of distended jejunum was selected above 
the inflammatory area, brought through a hole made m the great omentum 
iust beneath the transverse colon, and anastomosed rapidly to the transverse 
colon. Since the pelvic colon was presumably inflamed and obstructed, it was 
now necessary to proside drainage for the large intestine. The incision made at 
the first operation was opened up and a large catheter was tied into the «pcum. 
An e\il-smel!ing, brownish fluid floning almost at once from the catheter indicated 
that the small 'intestine was relieving" itself into the transverse colon and thence 


into the ciccum. ... ^ 

The following day there was a most remarkable improvement in tlie patient s 
condition. Instead of presenting the distressed aspect of a dying man, he ivas coni- 
fortable and had lost the expression of anxiety so noticeable the day before. His 
pulse had fallen in rate, and, instead of being distended, the abdomen was fpiite 
flaccid, though still rather convex. Vomiting had ceased and did not og.ain recur. 
The tempeniture, however, remained high, and on Dr. tV right's suggestion, anti- 
streptococcus serum was admininstered with apparently excellent results. The 
catheter came out of the caecum on the fifth day, but even before this time the bowels 
had acted normally. About three weeks after the operation a recurrence of pyrexia 
with rapid pulse and cardiac distress was apparently caused by a residual abscess 
at the bottom of the peMs. This was treated by hot rectal injections of water and 
ruptured into the rectum. 

At the present time (1924) the patient is, I believe, quite well. 


Case 3. — On the night of Jfarch 13, 1918, Mrs. J., age about 30, was seized while 
in bed with a sudden acute abdominal pain. Dr. J. J. Edwards was called in and 
found some rigidity 'of the right rectus muscle. The temperature was nonnal and 
the pulse not much raised. He diagnosed appendicitis. The following morning he 
asked me to see her. I found the abdomen slightly and uniformly distended. There 
was marked tenderness of the right iliac fossa and here a definite resistance could 
be felt. The lower part of the right rectus muscle was distinctly rigid. Immediate 
operation was ad\iscd, and was carried out as soon as the patient could be removed 
to a nursing home. An incision in the right iliac fossa showed free pus surrounding 
the ciccum. The rest of the abdomen appeared to be free of infection, but there 
were no barriers of any sort to impede the pus. The appendix was ratlicr swollen 
and rigid, but was not distended or strictured. The ciccum was greatly distended 
by flatus, and much congested. I was in doubt whether the case was appendicitis 
or tj-plditis. Either diagnosis seemed possible, but in any case the bacterial invasion 
of the abdomen had not occurred through a gross perforation. As infection of the 


pelvis seemed to be a certainty, a small opening was made above the pubes and a 
drainage tube introduced into Douglas’ pouch. The Fallopian tubes were congested, 
but othenvise normal, and there seemed no eridence of ascending genital infection. 
The following day the bowels had acted and flatus had been passed as the result of 
turpentine enemas, but below the umbilicus the abdomen was distinctly s^vollen and 
the lower halves of both recti were rather rigid. Injections of eserine and pituitary 
extract were ordered. Xo vomiting had occurred, but the pulse was more rapid than 
on the pre\-ious day. An injection of antistrcptococcus serum was given. The day 
following the patient seemed more toxic ; she was rather drowsy and apathetic, and 
a large dose of serum was administered, apparently with great benefit. A cultiva- 
tion of the pus had sliomi the presence of the streptococcus. The distention below 
the umbilicus was more marked, but vomiting still remained absent. A dav later 
the sub-umbilical distention had increased still further, and now conveved the 
impression of a half-inflated football in the lower part of the abdomen. The emVastric 
region was convex but soft. The patient vomited several times. It %vas eUdent 
that almost complete parah-tic obstruction was present. The pulse had increased 
to 120. She was seen with me by Dr. Campbell Thomson, who agreed that her 
condition was hopeless unless something fiirther was done. The abdomen was re- 
opened on March 19, and almost the whole of the small intestine was found (weatlv 
distcnded, pressing the transverse colon upwards and forwards so that it could not 
be reached. The ascending colon was drawn out from the wound and a distended 
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coil of jejunum ^vas anastomosed to it. A small Paul’s tube was now tied into the 
cceciim. 


At the end of the operation the patient’s condition was very grave and her pulse 
140. The ansesthetist, when he saw me the following day, refrained from askinn 
about the patient because he felt sure she could not survive the night. However” 
the following morning — iMarch 20 — her condition was rather better. During the 
thirty-six hours following the operation, 36 oz. of fluid were passed by the cicca] 
tube. On IMarch 21, the improvement was great; the abdomen was quite soft 
though still distended below the umbilieus ; above the umbilicus it was flat. The 
pulse, though rapid (140), was full instead of being small and feeble as on thepre^^o^ls 
daJ^ On this day for the first time she began to take food in quantity ; 4|- pints 
of fluid nourishment were administered bj'^ the mouth during the day. At night she 
was a little toxic and drowsy. About 20 oz. of urine were passed in the twenty-four 
hours following operation. The temperature was normal. On March 22, she was 
much troubled by hiccup ; the abdomen was soft and wTinklcd. Her morale, 
■which had been extraordinarily good, went to pieces about this time; she was tired 
and was inclined to give up the struggle. She only recognized friends slowly and 
with difficulty, and asked for morjjhia although she was not in pain. During this 
day she passed about 44 oz. of urine. The force of the poison on the viscera appeared 
to be exhausted, but it was no\v playing havoc with her nervous S 3 'stem, upon which 
in the earlj' daj's it had seemed to act as a stimulant. The temperature was stead}' 
on the normal line and she took food well, but the pulse remained between 130 and 
140. Its rapidity in proportion to the temperature was a characteristic feature of 
the case all through. On IMarch 23 there was incontinence of urine and fa:ccs. The 
patient Avas droAvsy and did not recognize visitors, lying with eyes half open in a 
state of semi-coma. The tube continued to act Avell and the abdomen Avas noAV 


perfectly flaccid though still convex ; it inoA'ed freely on respiration, ffidemn of 
the A'uh'a had appeared, probably due to intense pelvic peritonitis and consequent 
oedema of the pehde cellular tissues. Three pints of fluid Avere passed by the ca;cal 
opening and 3-J- pints of fluid Averc taken. On the eA'ening of the same day, the 
patient AA'as quite clear in her mind, AA'ith a strong A’oice and a better pulse (128). The 
anus had this day acted more than the tube, and had passed partly-formed motions. 
The abdomen, eA’eryAvhere flaccid, Avas slightly concave aboA'e the umbilicus and 
slightly conA'ex beloAV it. The abdominal stitches Avere irritating and cutting 
through. The A’uh'a oedema had nearly gone. No incontinence of urine ; tongue 
moister. There aa'us marked painful SAA-elling of the right parotid gland. On the 
24th the improA'cment Avas maintained. Four loose motions Avere passed per amim 
and A'ery little fluid AA’as drained aAvay from the caecum. A right parotid abscess 
AA'as opened and AA'ashed out Avith flaA'ine. On the 20th the Paul’s tube AA'as remoACt 
and the fistula plugged Avith gauze. The patient Avas comfortable, and Avas taking 
food Avell. Temperature normal, pulse 128. The same day there AA'as some secom - 
ary hicmorrhage from the abdominal AA'ound AA'hich Aveakened her considerably. n 
the 27th, under an anaesthetic, the cxcal opening Avas closed and the abdomina 
AA'ound re-sutured. OAving to intense local infection, all the old stitches hat cu 
through and the Avound Avas gaping Avidely. After the operation she Avas muc 
collapsed, and for seA'eral days her condition AA-as A’ery critical, hut she Fn,!^o 

On the 28th the loAA'er part of the abdomen AA’as found to be distended. 
a misunderstanding, the flatus tube had not been regularly used subscqiien 
closing of the caecal fistula. On April 1, she had rallied enough to enjoy so ' 
such as chicken, and she smoked a cigarette although still in an exhausted , 

Later in the day a profuse faecal discharge took place from the 
OAving to the breaking doAvn of the, ca;cal opening. 'J'his AA'as a A’cry ^ 

CA’ent, and gaA’e rise from this time onAA'ards to great trouble. On / p ' , ^ 
complained of pain in the right elboAV. On the 3rd some h.-emorr 
from the boAvels : this Avas repeated on the 4th. On the 5th the a 
Avas looking cleaner and granulations Avere forming on its edges, i On 

again cutting through. The AVOund was strapped across to “oW ' ” ^ no signs 

about April 5, she dcA’eloped a cough with some purulent expector, , 
of empyema could be detected. She continued to take food aacII. 
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was still takiii!; solid food and again enjoyed a cig-arcltc : pulse VZS. On tlie 8th it 
was noted that the abdomen was perfectly Hat and soft— if anything retracted, and 
the wounds were beginning to granulate. A swelling was noted on the right shoulder 
and was incised. It contained pus but did not comnninicatc with the shoulder- 
ioint The nurse notes that she had taken food well and seemed verj- bright in the 
evenin<r. she had a good night and slept well. On the following morning (the nth) 
she felt tired out and seemed very weak, although she continueyl to take food well. 
From this time she began to go downhill nipidly from wasting and exhaustion. 



appeared in the sacral region, evidently another abscess, her lips were blue, and there 
was much bronchial secretion which she could not get up without painful effort. 
She sank into a state of semi-consciousness and died on -April 15. 

Case 4.— Mr. AI., age 24, on Afay 8, 102:1, felt discomfort and nausea during the 
day, and vomited four or five times during the night, but on the ne.xt morning two 
pills he had taken acted well, and he ate scnimbled eggs for breakfast. Dr. AV. .A. 
Rudd saw him at 11 a.ni., and suspected appendicitis. -An hour or two later terrible 
right iliae pain suddenly came on and got rapidly worse. AVhen I first saw him, 
about 2 p.m. on the same day, there was acute deep tenderness in the appendix 
region, a raised temperature, a pulse of over 100, and abdominal rigidity in the right 
iliac and lumbar region. Retrocrecal appendicitis was diagnosed, and at 4 ji.m. the 
abdomen was opened by a small median hypogastric incision. The pelvis was found 
to be full of pus, and a large drainage tube was introduced into the rcctovcsieal 
pouch. The appendix was then removed through a right iliac incision. It was 
swollen and intensely inflamed, and presented a patch of gangrene. The pelvic 
intestines, though inflamed, presented no e\idencc of paralysis. Xeverthclcss, the 
onset of paralj'tio obstruction was feared, on account of the repeated vomiting. 
Continuous saline was given per rectum. Pituitrin, 1 c.c., was given cverj’ four 
hours, and also several turpentine enemas. Flatus passed only in very small 
quantities until the 11th, when a turpentine enema produced a good result and 
gave much relief. .At this time the temperature was 90-2'' and the pulse 78. On 
the 12th calomel was given hourly in iV-gT. doses for twelve hours. Flatulence 
was troublesome, and he vomited for the first time since the operation. During the 
early morning of the 13th he vomited copiously a bromiish fluid, and a turpentine 
enema evacuated only a veiy- small amount of flatus. Hiccup came on occasion- 
ally and became continuous. Distention increased and vomiting returned and 
became bilious. He was restless and uncomfortable. The pulse rose to over 100, 
and the temperature was slightly subnormal. Late on the evening of the 13th, when 
I saw him again, he presented a t\-pical picture of In-pogastric peritonitis. The 
abdomen was rigid up to the umbilicus ; above this, though the muscles were stretched 
from distention, there was no rigidity. On deep palpation a firm but elastic football- 
like mass seemed to occupy the central hj-pogastric region, while above this level 
the intestines were distended. The pelvic tube was draining freely and the bladder 
was empty. It was evident that his condition was desperate. Two pints of offen- 
sive brownish fluid had been vomited during the evening. .At 2 a.ni., under linht 
anxsthesia, the abdomen was re-opened just to the left of the umbilicus, and search 
vas made amid distended but uninflamcd coils of jejunum for the transverse colon. 
It appeared to be fixed liigh up in the abdomen and could not be reached. The riwlit 
iliac incision was therefore re-opened, and an uninflamed coil of jejunum was brought 
doii-n and anastoinosed nitb the ciecum, into which a Pauls tube was subsequentlv 
caused serious shock, but at G.30 a.m. the temperature was 
flS-S nnd the pulse 102. The distention of the abdomen was relieved within twelve 
hours of the operatwn, but for two days the patient’s general condition gave rise 

great .anxiety. The tube in the caicum was repeatedly blocked, and was kept 
o s.aline, sometimes combined ivith Ejisom salts. He vomited 

rlehr?.'. Temperature 99-8°, pulse 132, colour bad, some 

dehnuni. During the night of the 14th the bowels acted, the stool was liquid and 

^ OL» '4/. gQ 



